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Figs. 1, 2. normal form; 3, 4, form with two heads; enlarged one-third. 


Drawn from nature by E, H. Barbour. 


CHRYSEMYS PICTA. 


Plate V. 
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Art. XXIIL—On a young Tortoise, Chrysemys picta, with 
two heads; by E. H. BARBouR. With Plate V. 


THE following is a brief description of a young two-headed 
tortoise, Chrysemys picta, which is a remarkably interesting 
specimen from the very perfection of its imperfection. It was 
found in the marshes bordering West River in New Haven, 
Conn., by Master Leighton Foster, the first part of June, and 
from appearances had been hatched but two or three days. 

The single body, with the usual four legs and a tail, carries 
two equal, and in every respect, normal and well-developed 
heads and necks, which are throughout entirely free and dis- 

tinct. The two heads see, hear, eat, drink, sleep, breathe, and 
' move independently. See figures 3 and 4, and compare with 
figures 1 and 2, which represent a normal tortoise of the same 
age—about two weeks. The carapace, to external appearance, 
is well formed and natural, save that it is broader than lon 
by nearly one-fourth, and its vertebral line is a little curve 
to the right, with the back slightly humped. But none of 
these are noticeable deformities, had it a single head. Its ap- 
pendages are perfectly natural so far as their form is concerned. 

This little monster still lives (Sept. 4), and has increased 
in size at least one-third during the past fourteen weeks. It is 
active and apparently healthy, and bids fair to survive this 
season at least. It eats voraciously when fed by familiar 
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hands; but a fly or cricket is often a bone of bitter contention. 
The first to seize its food becomes at once involved in a stub- 
born tug of war with its other self, which ends only when the 
morsel separates. The two heads eat with equal readiness, yet 
often the appetite of one is greater than that of the other. 
Sometimes one head turns slowly around and snaps at the yellow 
eye of the other, obviously mistaking it for something to eat. 
Of course the head and neck of the one assailed is straightway 
withdrawn into the common protecting shell, where they can 
tind shelter, one at a time or together; but in the latter case it 
is plainly crowded, and the encroachment on tortoise preroga- 
tives means a renewal of hostility, and a beating of their heads 
together till a compromise is effected. These little misunder- 
standings are always settled in a spirited way, and are exceed- 
ingly ludicrous. Although rather frequent, they never arise 
save when the two heads are disposed to withdraw to their 
shell simultaneously ; at other times each in his turn enjoys 
the privilege. One often withdraws and sleeps while the 
other is perfectly wide awake. And then the one awake, 
looking about to the right and left, sometimes starts off vigor- 
ously, but only to find itself describing a circle, round and 
round as if on a pivot, for such in fact the sleeping side 
actually becomes. And generally it continues to use its two 
feet as best it can, scurrying around in an endless circle, until 
the sleeper, aroused by the commotion, puts out its head, looks 
about, and then shufiles off with its companion. There is 
no concerted action whatever in the use of the feet, as.in 
the normal tortoise, which first puts one fore-foot forward and 
follows this with the diagonally opposite hind-foot, and so on. 
But, as should be expected, the two-headed tortoise, with its 
two ambulatory systems, puts out both fore-feet at once, leav- 
ing its fore-parts without support, so that they drop and rest 
on the plastron; then the hind-feet advance, and the hinder 
extremities, left in their turn without support, drop, and thus 
it advances by an awkward rocking gait. 

But these twin heads have finally learned to adapt them- 
selves in various ways to their circumstances. This is espe- 
cially striking in the matter of walking. By repeated failures, 
each had discovered that when its companion sleeps, or is not 
disposed to move, any activity on the part of either is cireum- 
scribed by the narrow circle whose radius is the breadth of 
their common body. Accordingly, now, when either has made 
a few bootless revolutions, it stops short and extending its two 
feet laterally, seizes with its claws anything offering resistance, 
and so slowly and laboriously drags itself sideways, crab-like. , 
By this device, to which they resort so repeatedly that it can- 
not be counted mere chance, they can travel on indefinitely. 
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When placed on smooth ground, free from grass and obstrue- 
tions, their first manceuvre, after turning the right head to the 
right, the left to the left, is to start off resolutely in these two 
directions at once, the rather remarkable resultant of the 
two forces in opposite directions being a straight line directly 
backward ; they make progress for a foot or two in the wrong 
direction, then agree on a course and start off together. In 
the grass or weeds they are quite helpless, because when a stalk 
of grass is encountered, one head chooses the right course, the 
other the left, that is, they straddle it, and being equals in 
strength, neither side succumbs, so they stand there tugging 
away until tired out. 

It is interesting, though not surprising, that two heads so 
nearly one should have different temperaments. The right 
head, on most oceasions, is the more timid and irascible, re- 
tracting or dodging at a passing fly, or the approach of a 
strange animal. The left head, on the other hand, seems bold 
and energetic. It is difficult to conceive of any two individ- 
uals, growing up under surrounding circumstances more com- 
pletely identical than these. Yet, like the South Carolina 
negresses, called the Two-headed Nightingale, the difference in 
their dispositions furnishes new evidence that, though the 
origin and environments be precisely the same, the results are 
not necessarily so. 

To what extent the digestion, respiration, circulation, and 
nervous systems are united or separate is at gore only open 
to conjecture. The alimentary canals, in all probability, be- 
come united in one stomach after leaving the two necks, and 
remain so to the anus, which is single. I have noticed that 
while the two heads eat equal amounts, yet at one feeding the 
left head perhaps shows the greater appetite, at another time 
the other. But no risks can be taken by experimenting with 
such a pet, or we could feed one at the expense of the other 
for a short time. By watching the expansions and contractions 
of the throat, where the hyoid plays so important a part in 
chelonian respiration, we find that each of the heads breathes 
regularly, but independently, as much so as if they belonged 
to disconnected individuals. At regular intervals they can be 
seen opening ‘their mouths and gaping, as if the supply of 
oxygen was insufficient, as it doubtless is. This is their only 
visible sign of weakness. 

As already stated respecting the nervous system, it is per- 
fectly patent that the appendages of the right and left sides 
belong to, and respond only to, their respective heads. So 
noticeable is this independence in the action of the four feet, 
which otherwise seem to belong naturally enough to the one 
carapace, that many who see its attempts at walking are led to 
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“wonder if the other legs of the double shell are not growing 
inside.” 

There seems to be absolutely no coéperation between the 
left side and the right, and yet they repeatedly start at the 
same time to do precisely the same thing, eat, swim, or walk. 
When by any mischance it falls over on its back, the two heads 
work in opposite directions to right the shell, and so without 
help it could never, like an ordinary tortoise, extricate itself 
from the predicament. 

The length and flexibility of each neck shows it has the full 
number of cervical vertebrae, confluent at the first thoracic 
vertebra. In other respects its skeleton is quite normal. The 
dermal plates show a few unimportant variations. There is 
the usual nuchal plate in front on the middle line, and two 
pygal plates behind. Between these two points on either side 
are twelve marginal plates; the usual though not invariable 
number being eleven. On the right side an extra scute is 
wedged in among the costal plates, making five on that side 
to four on the other. The five vertebral or neural plates pre- 
serve their relative positions, but have somewhat distorted 
forms. The first of these is divided by a suture through its 
length. ‘The fifth is composed of four small irregular plates, 
and presents a fissure where it did not unite on the middle 
line. The plates of the plastron show but one irregularity, a 
doubling of the gular plate. A suture is seen in the right 
femoral plate; and the right infra-marginal plates are united, 
the left separate; but these are not peculiarities however. 

When the time arrives for the promised dissection of this 
curious little monstrosity, I shall hope to tind anatomical pecu- 
liarities of some consequence. 

Paleontological Laboratory, New Haven, Ct., Sept. 4th. 


Art. XXIII.— The Structure of Florida ;* by LAWRENCE C. 
JOHNSON. 


THE stratigraphy of Florida is as yet so little understood 
that any notes upon it may be acceptable. 

The facts in this contribution can best be made clear by a 
section across the peninsula through St. Augustine and Gaines- 
ville. By this it will appear that at least all the northern 
and middle portion of peninsular Florida may be divided longi- 
tudinally into four regions, plainly marked by surface indica- 
tions: (1) the “Gulf Hammock” in the west, (2) a central 


* Read before the American Association for the Advancement of Science at 
New York, August, 1887, 
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plain, or region of sinks, (3) the ‘‘ High-Hammocks,” or Lake 
region and (4) the “ Eastern-slope”—or region of streams, 
tributary to the St. Johns. 

The immediate coast on either side is not considered. 

The turning point will be to understand the second,—the 
region of sinks. 


rh 
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In the figure, it is represented as a depression, though not 
always such. Westward it is bounded by a line of sand dunes, 
continuous at least from Sumter County northward beyond the 
Santafé River, whence it begins to curve more to the west, 
and becomes lost in other formations. 

The eastern boundary of the central plain is, in places, 
sharply defined ; for instance, at Weldon station on the Florida 
Transit Railway, which is given as the summit or highest point 
on the line between Jacksonville and Pensacola. This high 
ridge trends northward into Georgia in the direction of 
Dupont ; and southward by many curves and scallops to the 
“Natural Bridge” on the Santafé—to Gainesville, to Okala, 
to Leesburg. 

The third, or Lake region proper, begins at the Weldon 
ridge, and on that line of railroad, reaches to Trail-Ridge,— 
within eighteen miles of Jacksonville. Geographically it is 
easily defined. In Georgia it is in part represented by the 
Okefenoko swamp system ; south of the St. Mary’s River we 
have lakes, and the lakes of Florida are numerous. 

Eastward of the elevated region of the Lakes,—the fourth 
division has a surface of thin sandy soils with many streams,— 
and with extended “ Flatwoods” interspersed with “slashes ” 
which give rise to streams. This is presented as a geological 
division, because it is believed to be constituted in the main of 
newer Tertiary formations, but being as yet unexplored, very 
little can be definitely said of it. Taking the } derived 


from the artesian wells bored at Palatka, St. Augustine, Jack- 
sonville and other places, these Neocene deposits have an aver- 
age thickness of about 300 feet. 

Returning to the consideration of the second division: All 
later observations go to sustain the geological horizon assigned 
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to it in 1881 by Dr. Eugene A. Smith,—that it is of the upper 
Eocene, known as the Vicksburg stage. Confirming this de- 
termination was the opinion of Dr. Eugene W. Hilgard, and of 
Mr. Angelo Heilprin, who judged by the fossils submitted to 
them. The latter however, as I understand him, now ex- 
presses doubt, whether the true Vicksburg rock with Orbi- 
toides Mantelli really belongs to these Florida localities. It 
seems he has seen specimens of a superficial formation found 


_ in many places, from as far south as Pemberton Ferry to as far 
y 


west as Wakulla County, wanting, so far as he has observed, 
in Orbitoides Mantelli, but having two others, O. ephippium 
and O. dispansa, and sometimes associated with a foraminifer 
which he says is Operculina complanata, and with a Hemiaster. 

Such rocks do seem in many places, especially toward the 
south, to constitute a thin upper layer, and always more or less 
silicified. There is no sufficient reason as yet observed, to 
regard it as more than an upper layer—similar to such super- 
added layers seen in Alabama at the Lower Salt Works on the 
Tombigbee River, described in Bulletin 43 of the U. 8. Geo- 
logical Survey. 

Possibly these irregular deposits may be remnants of the 
Nummulitice limestone, which is really a stratum overlying the 
Vicksburg rocks, well seen at the old iron works near Levy- 
ville, Levy County. At Levyville it is a beautiful soft porous 
building stone, about twenty feet in thickness, which was util- 
ized in the erection of the Confederate iron-works. Often 
struck in the artesian borings and easily identified by the 
peculiar nummuilites, it has a greater thickness under the Neo- 
cene formations to the east. In these western regions it has 
probably suffered general removal by erosion. 

Apparently conformable in deposition with the Vicksburg 
stage the Levyville formation is evidently not identical with 
it; and demands a further investigation. It is a mistake how- 
ever to suppose that this Nummulitic formation everywhere 
hides the Vicksburg rocks of the Orbitoides Mantelli, or ever 
did overlie the whole of it. Numerous are the exposures to 
prove the contrary. In very many places, especially in Alachua 
county and northward, the outerops cannot be distinguished 
from the rocks of Vicksburg and of the Chickasawhay, Missis- 
sippi. Not often is it sufficiently exposed to the action of 
water percolating directly through the surface sands, to become 
silicified. Yet there are places where even this has occurred ; 
notably at Payne’s prairie. 

Often therefore, it is quite a rotten limestone,—affording 
opportunity by its solution for the excavation of those under- 
ground passages for water, amounting sometimes to rivers,— 
which is one of the phenomena of Florida. The “ Natural 
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Bridge” on Santafé River is an excellent example. In places 
above the surface over which runs the public road, there are 
old arches, once filled by the current of the river, before the 
excavation of the lower tunnels now occupied by it. ° The 
material of the present and of the old arches cannot be dis- 
tinguished from softer varieties of the same formation in Ala- 
bama and Mississippi, which is true also of the harder mate- 
rial used as a building stone 

Some two miles south of the Natural Bridge and not far 
from the Noonanville road, though at an elevation considera- 
bly greater, in a quarry still used, is a stone exactly like that of 
which chimneys are built in Conecuh and Covington Counties, 
Alabama, and in Wayne and Jasper Counties, Mississippi. It 
is the same stone also that is used for like purposes in Marietta, 
Jackson County, Fla. 

Another fact worth noting of this quarry near the Santafe, 
is ‘that the Neocene formations to be mentioned farther on 
seem to rest directly upon this building stone, without the 
intervention of the Nummulitic limestone or of the usual 
layer of silicified rocks, common farther south and west. 

Another locality like the rotten rocks of the Natural Bridge, 
yielding millions of Orbitoides Mantelli and Pecten Poulsoni, 
is the William’s Sink near Noonanville. The “ Big Sink” or 
“Payne’s Prairie” near Gainesville is another—which has 
already been mentioned for the interesting fact of its silicifica- 
tions. For miles to the south the low level! country is covered 
with loose rocks and bowlders of the silicitied upper layer. 
Particularly may this be seen at and around Aredondo, near 
which also is the “ Hogtown Sink ”’—showing a perfect repeti- 
tion on a larger scale of the facts of the “ William’s Sink.” 

Not to attempt te enumerate all the occurrences of such 
exposures, it will be sufficient to say that the most southern 
actually seen, are at Pemberton’s, Paseo County, and on the 
head waters of Hillsborough River in Polk County, See. 27 
and 28, T. 26, R. 23—which, till further advised, may be set 
as the southern boundary of Eocene exposures. 

It might be objected that the “Gulf Hammock” region of 
the west has sinks as well as this central region. True, and 
there are also a few highlands and lakes at the west. But 
neither exhibits a fair and general average of the Gulf region. 
Instead of ‘“ Gulf Hammock” it might be called the “ region 
of springs.” In the lowest portions of it (and it is generally low) 
there are many of those great springs, which are the outlets of 
the underground rivers. In the central region there are no 
springs—no rivers. The Suwanee and the Santafé cut across 
it, but do not rise in it. All the other streams rising in Neo- 
cene sands are small and end in enormous cavities which swal- 
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low them up, to be seen no more, till they rise again in the 
Ocean, or by such outlets as Silver Springs to the east, and 
Tarpon and other great springs to the west. 

The Neocene terranes of Florida begin somewhat farther 
west than the line assigned them on our latest geological maps. 
Instead of Trail-Ridge, they can claim the Weldon and Gaines- 
ville highlands for their western boundary. 

A fair section, verified from several partial exposures, and 
many excavations and borings, gives us for the Gainesville 
highlands : 


1. Unimportant and variable layer of detrital 
accumulations and soil 1 to 10 feet. 
2. The “Chimney rock,” or Waldo formation 
having Miocene fossils, and generally 
phosphatic, not less than 10 feet, and pos- 
sibly 50, average 30 fect. 
3. Ferruginous sands, with chalcedonized shells 
of Ostrea and others, and in places limo 


4, Greenish and buff clays—sometimes indu- 
rated, and sometimes with fossils _..1 to 50 feet. 


Total 100 feet. 


Layer No. 1 requires no specific description. Where the 
sand is very deep the soil is usually thin. Where sufficiently 
thinned off to permit the influence of the underlying forma- 
tion, the fine “ high-hammock ” lands are found. 

Layer No. 2 in places called the “chimney-rock” from a 
popular use of one of its constituents—is the site and source 
of the phosphatic rocks of this part of Florida. In places it 
has suffered much erosion, and the reworked material has often 
been redeposited in beds of uncertain age, making a conglom- 
erate with clay, bones, and nodules of the rock. Simmons’s 

hosphate bed near Hawthorne is a good instance, and the 
“ Devil’s Mill-hopper ” west of Gainesville is another. Undis- 
turbed and in situ, among other places, it may be seen near 
Waldo, at old Fort Harlee in Preston’s mar! bed. 

The fossils of this locality are innumerable, but mostly as 
casts of the interior of shells or moulds of the outer surface. 
Vertebrate remains are unchanged or only silicified, and so also 
are Ostrea and Pecten among invertebrates. Of the latter, 
easily recognized, are Pecten Madisonius and another large 
one ; casts of at least two large Carditas; a large Venus very 
much resembling V. mercenarza but of coarser outlines ; a very 
large Balanus, and many casts of gasteropods. 

Layer No. 3, as said elsewhere, is the source of the limonite, 
and of the peculiar ostrea-chaleedonized—found in many 
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streams, and excavations from Georgia, as far south at least as 
Okala and Levyville. It yields many springs. Among these 
may be mentioned the “ Magnesian Springs” of Simmons and 
Brown near Hawthorne. The current here often brings out 
fragments of shells and ferruginous particles. A great bed of 
these shells with limonite may be seen exposed in the run of 
Lochloosa Creek near the springs. 

Layer No. 4—the buff and greenish clays—could seldom be 
seen. A similar clay, but possibly a reworked later deposit 
contains the great bone bed at Mixon’s near Archer. These 
fossils are all vertebrate and all silicified. Similar deposits are 
found in many other places, and often as islands left by ero-. 
sion, and always resting upon Eocene rocks. Similar fossils 
are found scattered (as already said) throughout layer No. 2, 
and possibly may be found in still newer formations farther 
south and east. 

This about concludes the matter. The Waldo formation 
once understood, the stratigraphy of east and south Florida 
may be understood. This formation is the basis of the “ high- 
pine” and “ high-hammock” soils, and is one of the factors in 
the genesis of the lakes. ‘he other factor is, of course, the 
underlying rotten limestone, of Eocene age, with its sub- 
terranean tunnels and rivers. To the last are due the sinks. 
Wherever there is a sufficient thickness of the overlying Mio- 
cene rocks and clays to choke up the sink, and arrest the draw- 
ing of the superficial layers into the great hopper-shaped cen- 
ters of erosion, a lake is formed. 

In the Central Lake Region, these bodies of water all 
approximate a funnel-form in depth and outline. Many of 
them have no superficial outlet. 

To the extreme south and southwest, Florida has many 
other lakes not of this class and history: lakes which are all 
connected with the streams and rivers, and are but remnants of 
ancient lagoons and inlets of the sea of latest Tertiary and 
Quaternary times. These are all comparatively low lying, 
have firm bottoms of inconsiderable depth, and are not at all 
= with the underground drainage of the Vicksburg 
rocks. 

For this reason the high lake region is a good mark of 
Eocene limestone lying within about 100 feet of the surface ; 
and the formation may be as safely located thereby as if there 
were manifest outcrops. 

The southern lakes, like Thonotosassa, and Tohoptaliga, 
have for their bed another phase or stage of the ieee, 
which for convenience may be called the Tampa formation, 
constituting so thick a layer that the influence of the underly- 
ing Eocene is not felt. The same is true of Tampa and Hills- 
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borough Bays. The upper end of old Tampa Bay is now in 
— of occlusion, and with a little more elevation will be a 
ake. 

In the section exhibited by the figure at the head of this 
article (p. 231),—one or two later beds,—all of conjectural 
thickness—are represented as overlying the Waldo formation, at 
least in part. The borings for water at Palatka, at St. Augustine, 
at Jacksonville, give much certainty of a rapid dip toward 
the Atlantic, and of an increasing depth of the Neocene beds 
as we advance northward. The mouth of the St. John’s or of 
the St. Mary’s River will come in about the bottom of the 
ancient Miocene bight of the Atlantic which occupied so large 
a part of southern Georgia. Much further investigation and 
patient scrutiny will be required to ascertain the details of the 
depth and extent of these later formations, and to assign to 
each its proper horizon. 


ArT. XXIV.—An Analysis of a Soil from Washington 
Territory, and some remarks on the utility of Soil-analysis; 
by Epwarp A. SCHNEIDER. 


THE soil and rock, the analyses of which are given on the 
following pages, were kindly furnished to me by Professor 
E. W. Hilgard from his extensive collection of soil specimens, 
for which favor I offer him on this occasion once more my 
thanks. 

The place of occurrence of these specimens is the Rockland 
Ridge, near “The Dalles,” on the Columbia River, Washing- 
ton Territory. The geological indications, as I have been told, 
were that the soil was formed “in situ” by disintegration of 
the rock. Comparative analyses have confirmed this supposi- 
tion ; still it is probable that the soil contains a small amount 
of constituents which do not form a part of the mother-rock ; 
particularly noticeable among this class is mica. I am indebted 
to the kindness of Professor A. W. Jackson, of the University 
of California, for the petrographic analysis of the thin sec- 
tions which I had prepared. According to the statement of 
Professor Jackson, the constituents of the Rockland Ridge 
rock are: “plagioclase, augite, apatite, magnetite, undifferen- 
tiated glass ;’ the rock is consequently, according to the same 
authority, an augite andesite. 

The analyses of the mother-rock and of the soil disclosed 
the following results : 
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Analyses of the mother-rock and of the soil. 


By fusion. By extraction with HCl. 
Rock. Soil. Rock. Soil. Soil. 
finely triturated. untriturated. 

Matters insoluble in HCl. 75°41 71°42 71°87 

SiO, soluble in Na.CO;  __-- 157 11:00* 
Matters insol. in  ___- 63°84 63°69 60°87 
0:76 0°43 0-76 0°43 0°36 
0°05 0°07 0°05 0°07 0-08 
1438 1°68 nott 0-78 0-78 
2°37 2°56 determined 1:02 0°67 
eee ee 9°33 4°57 6°29 3°02 2°48 
5°57 1°99 3:42 not “97 
i 10°03 10°59 13°85 9°22 9°22 
12°54 15°03 8°25 9°35 8°95 
Org. matter ............ 3°52 3°62 3°52 
100°08 100°37 100°67 


Since a soil is a very complex mixture. I proceeded first of 
all to separate it as far as possible into its mechanical elements. 
For this purpose I passed the reddish brown soil consecutively 
through three different sieves. I obtained thus rock fragments 
>2""O, fragments and a quantity of fine 
earth <‘6™"O, which formed the bulk of the soil-specimen. 

19°69878™ of the fine earth dried at 100° were treated 
according to the directions of Professor Hilgard for the me- 
chanical analysis of soils.§ 1 thus obtained 


3°4232 sediment <°25™"™ h. v.|| .------ 17°38 
“7125 “ "25 “ 3°62 
19°6784 99°87 


* It is possible that soda-solution dissolves more silica from the untriturated 
thn from the triturated soil, because, during the process of boiling, it gets better 
access to each particle of the soil. ; 

+ By extraction with HNOs. 

¢ Alkaline chlorides—4°54 per cent (alkaline chlorides obtained by fusion 
= 6'25 per cent. 

3 This Journal, vol. vi, Oct., 1873. 

h. v. = hydraulic value. 


. 
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or 
14°46 per cent. 
II. 3°4232 sediment<'25™ h.v.......---- 17°38 
Ill. 10°0811 h, v.-8™ h.v. 51°17 
IV. 3°3241 g™™ v.-64™™" h. v. 16°86 
19°6784 99°87 


These four fractions, obtained by mechanical analysis, repre- 
sent the natural and characteristic subdivisions of this soil, as 
the general aspect, the microscopic examination and the chem- 
ical analysis have shown. They are described as follows : 

I. Clay; has a brownish yellow color, and appears amorph- 
ous under the microscope. 

II. Stilt, or sediments<:25™ h.v ; has a bright brick-red 
color. Under the microscope most of the soil-constituents 
which can be detected in the fractions composed of sediments 
of higher hydraulic values are visible also in this fraction with 
the exception of magnetic iron. All the iron in this fraction 
appears to be in the form of peroxide. 

Il. Sediments :25™™ h. vu. —8™ h.v.; have a light choco- 
late color; the “streak” of the finely triturated powder is 
gray and approaches that of the mother-rock, being only 
slightly darker with a tinge of brown. The subdivisions of 
this fraction appear under the microscope very much alike ; 
particles of magnetic iron are discernible in all of them and 
are larger with the increase of the hydraulic values. 

IV. Sediments 8"™ h. v.—64™ h. v. ; appear grayish black, 
somewhat like the mother-rock, when coarsely pulverized. All 
constituents of the mother-rock can be discerned under the 
microscope in this fraction in an unchanged state. 

Since it thus appears that the natural subdivisions of this 
soil correspond with those obtained by mechanical analysis I 
undertook the chemical analysis of these four fractions. 

Plan of chemical analysis—My plan was to execute a 
complete analysis by fusion of each of the four fractions, in 
order to ascertain their ultimate composition ; further, to an- 
alyze the same fractions by extraction with hydrochloric acid 
both in their natural state and after previous trituration, in 
order to be able to compare them more directly, for estimating 
their agricultural value. The analysis of the soil itself, tritu- 


rated and untriturated, by fusion and extraction, entered also 


into my plan of work. Lack of time, however, prevented me 
from executing all of these analyses; but the data which I 
have obtained enabled me to draw some conclusions. 
Analytical methods.—The analytical methods which I have 
used in this comparative investigation are somewhat different 
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from those which it would be advisable to use if the object 
were to determine with the greatest possible accuracy the 
constituents of a rock or of a mineral. Still they are accurate 
enough to guarantee fair results, particularly as great pains 
have been taken to maintain the utmost possible uniformity of 
conditions. 

The hydrochloric acid which was used for the extraction had 
the spec. grav. = 1112. The digestions with this acid were 
effected in all instances on a constant water-bath for five days ; 
25° of acid to about 2°5*™ of mineral powder were used. For 
the determination of the total phosphoric acid the finely 
triturated powders were digested for two and a half days on 
the constant water-bath with nitric acid (spec. grav.=1'25) and 
the phosphoric acid in the extract after precipitation with 
ammonic molybdate was weighed as magnesium-pyrophos- 
phate. For,the determination of the total alkalies the method 
of J. Lawrence Smith was used Sulphuric acid was only 
determined in the hydrochloric extracts. On account of the 
insignificant quantities found, the determinations of this soil- 
ingredient were not repeated in the analyses by fusion. Only 
traces of manganese were found. The determination of the 
halogens (F, Cl) was omitted, as it had no particular value for 
this comparative investigation. 

Extraction of the soil with cold hydrochloric acid.—It was 
interesting to see how the soil would be acted upon by cold 
hydrochloric acid. For this purpose 25 grams of the soil were 
digested with 250° hydrochloric acid (sp. gr. 1:112) at the 
— temperature. It was found that the extract con- 
tained : 


242 
1003 


In “ How Crops Feed,”* Professor Johnson mentions the re- 
sults of a similar experiment by Grouven on a soil of Salz- 
miinde. Grouven found that hot diluted acid dissolved five 


* Page 370. 


. 
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times as much oxide of iron and alumina, as cold dilute acid, 
four times as much potash, three times as much soda, twice 
the amount of magnesia, sulphuric acid and phosphoric acid, 
and the same quantity of lime. 

The following table shows plainly how very different the 
action of acids of different strength on soils can be. Hot dilute 
acid takes up 


From the soil of Salzmiinde. From the Rockland Ridge soil. 
a ts times as much 3°7 times as much. 

K O 4 4°5 “ 

MgO 1°6 (73 

SO, 2 8 “cc 

P.O, 1°3 “ 

CaO the same amount 


as cold dilute acid. 

I believe these two examples prove the wide range of errors, 
which the agricultural chemist would commit in judging as 
to the fertility of a soil from the composition of the extract by 
hot hydrochloric acid ; for it is evident that if the action of hot 
and cold hydrochloric acid on a soil shows such wide discrep- 
ancies, the action of carbonic and other weak organic acids, 
which occur in the soil can hardly be compared with that of 
hot hydrochloric acid. 

Humus determination (according to Grandeau). 10°68958™ 
of the soil after extraction* with weak hydrochloric acid yielded 
to weak ammonia water ‘1269%™=1:19 per cent of humus, 
which contained -04518™ inorganic matter=-42 percent. The 
phosphoric acid in this inorganic residue amounted to 16°17 
per cent of the same and to ‘07 per cent calculated on the total 
soil. 


*The soil was extracted on a filter by pouring repeatedly smail quantities of 
the weak acid over it. 825°¢ of a mixture containing 800° distilled water and 
25°¢ hydrochloric acid (sp. gr. = 1°112) were used. The extraction was com- 
pleted in a time of about five hours. As I had already compared the action 
of moderately strong hot and cold acids on the soil, I thought it was worth while 
to ascertain the dissolving properties of a 32-times weaker cold acid on the soil. 
1 found that the solution contained *18 per cent P.O; (extraction with HCl sp. gr. 
= 1112 for five days on water-bath yielded -28 per cent P.O;). Owing to an 
accident the determination of the bases was not completed. I can, however, 
state that the extract contained a considerable quantity of gelatinous silica, 
(zeolites). 
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Analyses by fusion of rock, soil and sediments. 


Ox | 
BE 3 ‘ 
= § | 
n4 > 
| = = a 
SiO. 50°85 48°42 58°16 57°07 55°94 41°52 
P.O;* “16 ‘78 “43 “33 24 “42 “ii 
SO; 05 03 07 04 not determ, 08 
H.O "34 1:20 *21 
K.0 113 1°16 1:08 1°53 
Na,O 2°37 2°29 2:56 2°90 1°67 
CaO 9°33 8-98 4°57 6°55 3°07 41 
MgO 5°57 4°58 1:99 2°59 1°72 157 
Fe.03 10°03 10°80 10°59 8°24 11°98 17°93 
Al,Os 12°54 16°00 15°03 17°57 (16°32 17'18 
100°08 99°01 100°37 99°83 100°28 


Discussion of the analyses by fusion of the sediments obtained by 
mechanical analysis. 


I. Clay: M. Th. Schloesing, the celebrated French agricul- 
tural chemist, in speaking about “clay,” says:{ “ Clay derives 
its origin from the decomposition of siliceous rocks. Under 
atmospheric influences, such as humidity, oxygen, carbonic 
acid, these rocks are slowly decomposed. Their alkalies and 
alkaline earths are transformed into carbonates. These are 
leached out by water; the calcium carbonate with the help of 
free carbonic acid; at the same time a part of the silica is set 
free and becomes soluble. The silicate of alumina remains in- 
tact; by taking up water it becomes clay. The iron which be- 
comes insoluble, changing into peroxide, remains with the clay. 
The clay retains besides small quantities of other substances, 
such as alkalies and alkaline earths, in a sense as the witnesses 
of its origin.” 

It is interesting to hear another agricultural chemist upon 
the same subject. In the chapter on soil investigation,$ which 
forms a part of the “General Discussion of the Cotton pro- 
duction of the United States” Prof. E. W. Hilgard says: “The 
concentration of the available portion of the plant-food of soils 
in their finest portions is almost a maxim already, scarcely need- 

* By extraction with HNOs. + Organic matter and water. 

t P. 62, Chimie Agricole. (Frémy. Encyclopédie Chimique.) 

§ Tenth U. S. Census. 


a 
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ing the corroboration afforded by the investigation of Dr. 
Loughridge.”* 

y own results seemed to confirm M. Schloesing’s opinion, 
as reference to the tables containing the analyses by fusion will 
show ; since, however, it is possible that the large quantities of 
water employed in mechanical analysis had leached out a con- 
siderable portion of the alkalies and alkaline earths, I prepared 
another portion of clay, by treating 100%™ of the soil with 
5300° of distilled water and evaporating the resulting “clay 
water” to dryness. 

The clay procured in this way gave the results under a, 
while the clay, which was prepared in the ordinary manner 
afforded these under 6. Even if the higher figures of a were 
not partly due to the presence of the soil extract they are still 
lower than those obtained by analysis of the sediments 8™™ h. v. 
—64™" h. v. which are given under c. 


a. b. 
CaO... ..2°60 per cent. “41 per cent. 6°55 per cent. 


I give here also the analyses of 5 and ¢ by extraction with 
hot hydrochloric acid. 


b. 
CWO “47 per cont. 3°01 per cent. 
11600 106 
4 


We see that the results obtained by extraction with hydro- 
ehloric acid are nearly a to those obtained by fusion. 

Why is it now that Dr. Loughridge found the clay of his soil 
to be of all the sediments the richest in bases, while I have 
found the opposite? The coarser sediments of Loughridge’s 
soil contained “nothing but quartz-sand,” as that author ex- 
presses himself, while in the Rockland Ridge soil the coarser 
sediments are the least decomposed fragments of a rock, which 
is extremely rich in bases and phosphoric acid. 

I have not succeeded, unfortunately, in determining the 
amount of alkalies in the clay, owing to the difficulty of pre- 
paring the latter in a sufficient pure state for an alkali-determi- 
nation; I believe, however, that the alkalies would show a 
decrease, probably in the same proportion as the alkaline earths. 
The high percentages of alkalies which Loughridge found in 
the clay that he analyzed may be partly due to the solution of 
common salt with which the clay was precipitated. These con- 
tradicting results seem to me to indicate that the truth about 


* On the distribution of soil ingredients among the sediments obtained in silt 
analysis by R. H. Loughridge, of Oxford, Miss. Proceed. of the Am. Assoc. for 
the Advance. of Science, 1874. 
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the matter may be found between Schloesing’s and Hilgard’s 
views; the Mississippi soil of Loughridge and the Rockland 
Ridge soil which I have analyzed represent extreme types; be- 
tween them numberless gradations are possible. All of the 
iron contained in the clay exists probably in the form of oxide. 
It was not possible to make a determination of iron protoxide 
as the amount of organic matter present was large. 

IL. Silt (sediments< +25" h. v.); contains a still larger per- 
centage of bases than the clay. It was impossible to determine 
the iron protoxide, owing to orgame matters. A prominent 
feature is the high percentage of phosphoric acid. Of the 
coarser matters only the fraction embracing the sediments of 
8™™ h. v.-64™™ h. v. has been analyzed. 

IIL. Sediments h. v.64" h. v.; These sediments 
are the richest in bases. The amount of alkalies and alkaline 
earths in them approaches very nearly that of the mother-rock ; 
the quantity of phosphoric acid, however, is only half as large as 
that contained in the rock. The increased percentage of silicic 
acid (57-07 per cent against 50°95 per cent in the rock) and the 
decrease of iron protoxide (2°80 per cent against 7-11 per cent) 
shows that a considerable chemical change has already taken 
place. 

Analyses by extraction with hydrochloric acid of rock, soil and 


sediments. 
Ou = 
= > 
ae a 
o§ 
a. 
3 £8 3 2m 
& § = 3 
= R 7) 5 
Matters insol. 
m BOl.... 65°41 66°28 71°87 80°21 83°98 66°89 42°90 
SiO. sol. in 
Na.CO; 1:57 3°74 11°00 1°46 7°64 8°95 33°49 


Matters insol. 
in Na,COs. 63°84 62°54 60°87 78°75 76°34 57°94 9°41 


O76 078 0°36 0-14 0°18 0°42 0-11 
0°05 0:03 0-08 0-04 0°05 notdet. 0-08 
0°34 1°20 177 0-21 0°54 
not “18 0°32 0°38 061 
deter. deter. “67 0°91 0°63 052 
6°29 6°54 2-48 3-01 2°58 2°07 0°17 
3°42 3°05 ‘97 1:06 0°82 1:44 1°16 
¥e.03......- 13°85 14°50 9°22 3°53 4°56 10:83 17.90 
8:25 10°25 8°95 10°63 5°90 915 15:48 
Org. matter... 3°52 740f 18°86 


100°67 100°06 99°42 99°33 


* By extraction with HNO;. +KCl+NaCl==454 percent. {Org. matter and water. 


Am. Jour. Series, VoL, XXXVI, No. 214.—Ocr., 1888. 
16 


| 
| 
| 
| 
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Discussion of the analyses of the sediments by extraction with 
hot hydrochloric acid. 


These analyses have first of all revealed the fact that the 
amounts of alkalies and alkaline earths, which were obtained 
by extraction with hydrochloric acid from the sediments 8™™ 
h. v.-64™™ h. v., °25™™ h. v.-8™ h. v., h. v., and from 
the clay decrease almost proportionately to the decrease of total 
percentages obtained in the analyses by fusion. 

The total amount of alkali-chlorides for instance in sediments 
g™ h. v.-64™ h. v. yielded by the method of J. Lawrence 
Smith, is equal to 788 per cent. By extraction with hydro- 
chlorie acid 2°50 per cent were found. The total amount of 
alkali-chlorides in the silt obtained by the J. Lawrence Smith 
method is equal to 5-94 per cent. If we write now the propor- 
tion : 

7°88 2°50=5°94: 


we find z=1°88 per cent, while 1:95 per cent of alkali-chloride 


were found in the silt by extraction with hydrochloric acid. 
The following tables exhibit these facts. 


Sodium and potassium chlorides found. 


By J. Lawrence Smith 
h, v. Method. By extraction with HCl. 
Na,0=2:90 a 


gum_¢g4mm 7°882= 


Culeium oxide and magnesium oxide found. 


By fusion. By extraction with HCl. 
h, v. Per cent. Per cent. 
MgO. CaO. 
. 2°59 3°01 
1°72 2°07 
Soil . 1:99 2°48 


Phosphoric acid found. 


Total By extraction with HNOs. 
Per cent. Per cent. 


Na,O=°63 
| 
| 
| 
| 
j 25mn_gmm "24 18 
36 
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It is worth while to inspect these data a little more closely. 

We have found, for instance, that the soil yields to hydro- 
chloric acid 2°50 per cent sodium and potassium chlorides 
(=‘78 per cent K,O + ‘67 per cent Na,O). We have further 
found by mechanical analysis that the silt and the clay, those 
fractions from which, owing to their fineness, the plant-roots 
most probably derive their food, form only about one-third 
part of the soil (31°84 per cent), We have also seen that the 
other two-thirds, which consists of coarse sediments, yielded 
absolutely and relatively much larger quantities of alkalies to 
hycrochloric acid than the finer sediments. The 2°50 per cent 
of alkali-chlorides found in the entire soil have therefore to be 
divided at least by four or five in order to give us an idea of 
the available plant-food, which even then is very uncertain. 
Exactly the same reasoning can be applied to the alkaline 
earths. 

Speaking about soils, Professor Storer says in his text-book, 
“ Agriculture in some of its relations with chemistry,” vol. i, 
p. 199. “With the exception perhaps of midwinter, when 
everything is frozen stiff, it is certain that chemical changes 
are constantly occurring in every soii. From the chemical 
point of view nothing like rest can be conceived of in a mix- 
ture so complex as the loam of an ordinary field.” 

Considering again the results above discussed, I should like 
to add that to produce a “ mixture so complex” nature has to 
work many thousand years; it seems to me, therefore, to be a 
vain attempt to force an answer from a soil by a single analysis 
as to its fertility, which is the result of the coincidence of nu- 
merous factors, of which some, and probably many, are so 
occult as to escape our direct observation. Among the favor- 
able conditions which determine the fertility of a soil must be 
classed, 

The distribution of the phosphoric acid. 


My analyses show that the sediments <‘25™ h. v. contain 
the Bane: amount of phosphoric acid (42 per cent). With 
what bases is the phosphoric acid in the silt and in the other 
sediments combined ? 

In order to answer this question approximately I made use 
of the different behavior of the phosphates of iron, aluminum, 
and calcium toward dilute acetic acid, in which both the first- 
mentioned phosphates are almost insoluble and the latter solu- 
ble. The analytical results obtained by this method did not 
decide the question.* However, it is probable that in the 

* 100 grm. silt and the same quantity of sediments ‘25™™ h. v.-8™™ h. v. were 


treated each with 300 c.c. dilute acetic acid (25 parts glacial acetic acid to 75 
parts water) for five days at ordinary temperature. 


I. The silt yielded 0074 grm. P.O. 
II. The sediments :25™™ h. v.-8™™ h. v. yielded_._ °0043 grm. P20s. 


q 
{ 
| 
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coarser portions of this soil the alkaline earth phosphates pre- 

dominate, owing to undecomposed apatite, while in the finer 

portions which contain more of the oxides of iron and alumina 

they change into phosphates of iron and alumina. This sup- 

ae is confirmed by the researches of E. Peters* and 
arington, Jr.t 

Should we now attempt to decide about the degree of fer- 
tility of the soil, it would not be sufficient to know how mucht 
phosphoric acid is contained in the soil, and with what bases 
it is combined; we ought also to know if the conditions in 
the soil are favorable to the decomposition or solution of the 
phosphates, particularly those of iron and alumina, so that 
the phosphoric acid could become available as plant-food. 

Being aware of the omnipresence of the phosphates of iron 
and aluminum in the soil, Thenard§ has attempted to solve this 
question. By a laboratory experiment he showed that the 
available form of phosphoric acid—phosphate of caleium—is 
formed by a double decomposition of the phosphates of iron 
and aluminum and a soluble modification of calcium silicate. 
We must confess that even if that should be the true explana- 
tion of the phenomenon we are unable to trace those conditions 
in nature. 

I have not made determinations of nitrogen and ammonia in 
the soil owing to lack of material, and other determinations 
have been omitted for the same reason. 

The results of this investigation may be summarized as 
follows : 

1. The action of hydrochloric acid on soils is far from uni- 
form. This is seen when we compare the results obtained by 
extracting the Rockland Ridge soil with hot and cold hydro- 
ehloric acid, and the results which Grouven has published. 

2. It is probable that plant-roots derive their nutrition from 
the finest sediments of the soil, from the clay. But this does 
not make necessary that the clay should be the richest of all 
sediments in plant-food. Such may be only the case if the 
coarser sediments consist of quartz-sand. 

3. Hydrochloric acid corrodes powerfully not only the finest 
sediments of the soil, but also the coarsest. We have good 


100 grm. silt contain ‘42 grm. P.O;. 
II. 100 grm., sed. *25™™ h, v.-8™™ h. v. contain ‘24 grm. P.O;. 

The acetic acid has therefore dissolved 1°76 per cent of the total P.O; con- 
tained in the silt and 1°41 per cent of the total P.O; contained in sediments :25™™ 
h, v.-8"" h. v. This experiment would have been probably more decisive if the 
sediments °25™™ h, v.-8™™ h. v. had been converted by trituration to the same 
degree of fineness as the silt possesses. 

* Annalen der Landwirthschaft, vol. xlix, p. 31. 

+ Journ. of the Chem. Soc., new series, vol. vi, 1868, p. 5. 

¢ ‘A soil may contain many thousand pounds of phosphoric acid or of nitrogen 
and yet be in a poor condition.”—R. Warington, The Chemistry of the Farm, p. 17. 

§ Comptes rendus, 1858, vol. xlvi, p. 212. 
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reason to suppose that plant-roots derive their food only from 
the finest sediments with the help of carbonic and weak organic 
acids Therefore, extraction with: hydrochloric acid does not 
reproduce or represent the processes which are going on in 
nature. 

4. The fertility of a soil greatly depends not only upon the 
quantity of phosphoric acid which is present, but also upon 
the mode of its occurrence. We are unable to ascertain with 
accuracy with what. bases the phosphoric acid is combined in 
the soil; we are further utterly unable to tind out if the con- 
ditions for transformation of the insoluble phosphates into 
soluble ones are favorable in any given soil. 

5. Therefore, it is not possible to decide about the fertility 
of a soil on the strength of a chemical analysis. As an excep- 
tion, however, I must mention certain desert-soils. If chemi- 
cal analysis should reveal that such a soil consists almost en- 
tirely of silica, we can with good conscience predict to the 
farmer very poor harvests. 

I do not profess to have brought forward any new facts. I 
believe to have only confirmed by my work opinions which 
were expressed already long ago by authorities in the domain 
of agricultural chemistry. As chemical soil-analysis is still car- 
ried on in America and in Europe, often, it must be acknowl- 
edged, with industry and laudable perseverance, I thought it 
to be my duty to communicate my results, however modest 
and fragmentary they may be, to my fellow workers, with the 
hope to prove myself useful to them. 

1887. Berkeley, Cal. 


Art. XXV.—On the Rosetown Extension of the Cortlandt 
Series ; by J. F. Kemp. 


In the fieldwork of the New Jersey Survey of 1885,* Dr. N. 
L. Britton and Mr. F. J. H. Merrill came upon evidences of 
what appeared to be a further extension of the well known 
Cortlandt seriest on the Hudson River. They were due west 
of Stony Point, about the small cross-roads settlement known 
as Rosetown. The observations were suggested to the writer 
and by him the following results have been worked out so that 
the Rosetown area is now definitely circumscribed. 

As will be seen from the accompanying map it extends in an 
irregular shoe-shaped outline with its longer axis running ap- 


* Ann. Rep. N. J. State, Geol. 1886, p. 70; School of Mines Quarterly, vol. ix, 


p. 33. 
+ This Journal, ITI, xx, p. 194. 


{ 
: i 
| 
{ 
| 
{ 
| 
| 
| 


248 F. of the Cortlandt Series. 


proximately N. 40. E. It covers about three-quarters of a 
square mile and is surrounded on all sides by the gneissic rocks 
of what Dr. Britton has called the Iron-bearing Group. At 
the southwest it encloses a bed of limestone now changed to a 
compact crystalline marble; which shows, as will be noticed 
further on, peculiar evidences of contact metamorphism. 
Around the edge of the eruptive area the gneiss is fissured by 
small dikes, and itself bears witness of having been subjected 
to some powerful action. It breaks in small angular lumps, 
loses its bedding or lamination, and under the miéroscope ex- 


4 i 


GNeIss 
Z 

ERuUPTIVE 


hibits the large normal crystals of orthoclase broken into innu- 
merable smaller masses which polarize as individuals. Between 
the Stony Point area of the original Cortlandt Series and the 
nearest outcrop of the Rosetown area about one mile intervenes. 
This is made up of a narrow band of much contorted schist in 
the immediate vicinity of Stony Point, of the Tompkins Cove 
blue limestone and the Archzan gneiss. On the south, the 
Triassic conglomerate and shales* form the surface but in no 
place do they come in contact with the eruptives and their dip 
and strike are widely different from the limestone. In C, 9 and 


* Russell, I. H., Annals N, Y. Acad. Sci., vol. i, (1878), p. 237. 
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D, 8 the limestone outcrop cannot be traced because of the 
drift, and is inferentially filled in. In O,9, and B,10 it is 
however, represented by a hard, flinty, stratified rock, which 
doubtless corresponds to the slaty layers exposed at Tompkins 
Cove. It is however very badly contorted and broken. Tipe: 
graphically, the country consists in general of high hills or 
ridges of gneiss, surrounding a valley which is filled by the 
eruptives. These latter afford low hillocks and rolling greund 
of a character peculiar to themselves. 

The massive rocks are in almost all cases, aggregates of horn- 
blende, biotite and plagioclase, with abundant magnetite, and 
are therefore diorites. Augite is frequent, and the common 
accessory included minerals are as usual present. They differ 
from the original Cortlandt in showing, so far as the writer’s 
observation has gone, no hypersthene, nor, although there are 
individuals whose external appearance strongly resembles the 

eridotites and pikrites of Croton Pt., have I been able to 
identify any olivine in the slides. 

The simplest type (No. 76, from C, 6), exhibits hornblende, 
plagioclase and magnetite with occasional biotite. The horn- 
blende is of both brown and green kinds. The former is in 
large, irregular masses 5 to 20 x 50 to 200 ™., strongly pleo- 
chroic, c, dark brown; b, the same; a, yellow. The green 


variety is feebly pleochroic, of fibrous or acicular character and 
may be derived from the brown. The brown variety alters to 
chlorite with secondary magnetite. The plagioclase is also in 
large irregular masses well twinned. A samiple isolated by 
Thoulet’s solution (spec. 69) afforded analysis I. 


Il, 
49°30 
22°46 
12°04 

9°30 

2°14 

1:27 

Na,O 301 

Loss on ignition *78 


100°30 


This shows it to be a nearly typical oligoclase whose soda has 
been in part replaced by potash. The magnetite is in large 
irregular grains and as small secondary products from the horn- 
blende. Apatite is not infrequent. An analysis of the rock 
(spec. 76) gave the results in analysis II above. Three deter- 
minations of the specific gravity gave 3 003, 3°015, 3-025. 

Starting from this as a normal type, the simplest deviation 
consists in the increase of biotite and relative decrease of horn- 


| 
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blende, which may go so far that (as in 102 from A, 7) no horn. 
blende remains and the rock is a pure mica-diorite. 

In the Jess simple mineralogical aggregates augite frequently 
appears and at times in considerable amount, forming as much 
of the rock as any other component. It is light, transparent 
green in color, not at all pleochroic and exhibits well marked 
cleavage and characteristic optical properties. Some large de- 
tached masses (in B, 8) evidently not far from place, were found 
to consist almost wholly of brown bornblende and green augite, 
a very curious and interesting mixture. (Spec. 207.) The 
hernblende is in large irregular masses x 
of rude, corroded prismatic outline. These are surrounded by 
smaller, often idiomorphic crystals of augite and frequently 
contain abundant masses of the same scattered throughout. 
This association suggested the interesting question of the para- 
morphosis of these two minerals.* As the most reliable basis 
from which to draw any inference, enough of each mineral was 
isolated by careful sorting for analy sis. 


IV. V. 
43°60 46°00 43°35 
14°08 11°20 5°61 
20°02 14°80 29°75 
12°19 15°52 12°46 
4°03 2°03 
2:06 4°70 5°93 
3°50 ~ 3°20 tr. 
on "ignition. 0°73 


99°48 100°17 99°86 


(Numbers III and IV are the hornblende and augite, re- 
spectively, analyzed by the writer. No. V is an analysis of a 
somewhat altered piece of the same rock kindly made by Mr. 
L. M. Dennis, instructor in chemistry in this university.) 

These analyses show that the hornblende is more basi¢ than 
the augite and corroborate the view first taken from the slide, 
that the augite has been formed subsequent to the hornblende 
by the corroding action of the more acid magma which re- 
-mained after its differentiation. A similar process with the 
formation of magnetite has been described by Oebbeke in the 
andesites of the Phillipines ;+ but elsewhere in the older 
rocks} and especially in those of the main Cortlandt,§ the pro- 
cess of change in these minerals seems to have occurred in the 


* G. H. Williams, this Journal, III, vol. xxviii, p. 259. Full references and a 
review of the literature are here given. 
+ Neues Jahrbuch, Beil. Band i, 1881, p. 474. 
Rosenbusch, Mikros. Phys., Band i, p. 468. 
G. H. Williams, this Journal, vol. xxxi, p. 33, Jan., 1886. 


J. F. Kemp—Extension of the Cortlandt Series. 251 


reverse succession. The succession here noted is also in accord 
with artificial experiment. 

Between the general diorite that forms the greater part of 
the Rosetown area and the diorites and mica-diorites of the 
main area, the writer can trace no mineralogical differences 
worthy of note except those already given. Omitting the hy- 
persthene and olivine from consideration it would doubtless 
be possible to find types corresponding with those described by 
Dr. Williams, but it would simplify matters in no respect. 
The writer would express his obligations to Dr. Williams for 
the kind loan of a series of typical* sections from the main 
Cortlandt with which to compare his results. As mineralogical 
aggregates they are quite analogous. 

Around the edges of the area, where the massive rocks come 
in contact with the gneiss, numerous small dikes have been 
developed. They vary from one to several inches in width 
and consist very uniformly of brown and green hornblende, 
0-1™ to 0;3™" intermingled with feldspar masses no larger. 
The hornblende crystals tend to have their longer axes ar- 
ranged parallel with the walls of the dike. The feldspar 
rarely shows twifining and its composition must generally be 
inferred from the analysis. The me is however filled 
with inclusions of hornblende, rutile, and less often apatite. 
The following analysis (spec. 66a) kindly made by Mr. L. M. 
Dennis, shows the notably high percentage of TiO,, which 
would be inferred from the slide. 


K,O 
Loss on ignition 


The structure of most of these dikes is quite uniformly 
allotriomorphic and in the majority of cases no amorphous 
matter or distinct magma can be noted (exception mentioned 
later). The hornblende has generally crystallized first after 
the oxides but at least one instance (slide 68) has been re- 
marked in which a plagioclase is included in hornblende. 
Along the border of one small offshoot (66a) which is 4" 
broad the microscope shows a selvage of fine quartz and feld- 


* All of the iron estimated as FeO. 
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spar crystals 0°1™ to 0°3™™, evidently produced from the large 

uartz and feldspar of the gneiss by contact. In polarized 
light this resembles a beautiful fine mosaic (kataklasstructur ¢) 
apparently protecting the gneiss from the further metamor- 
phosing action of the dike. These contact phenomena are to be 
seen very generally around the area but the best exposure is 
perhaps in the roadside in D,5 and C,6. On the roadside 
in A,6 where the area trends to the north at the site of a 
supposed silver mine is a dike which proves to be «a horn- 
blende porphyrite which is interesting as exhibiting a dif- 
ferent facies from the “other contact dikes, and one more 
of the character that would on a priori grounds be expected. 
It seems reasonable to infer that this latter was intruded 
between walls possessing less heat for some reason than those 
of the former, and was thus more suddenly chilled. ; 

From somewhere near this same locality a piece of so-called 
iron ore was given me by a farmer, but the exact point was 
kept secret. It appears on section to be a hard and very com- 
pact mixture of magnetite and emery or corundum and to be 
thus a similar occurrence to those in the main Cortlandt.* 

In the bed of the brook below the M. E. parsonage (B, 8) is 
another most peculiar contact mass. Thé rock is of porphyritic 
character very similar to the curious porphyritic rocks occurrin 
near Montrose. It contains, however, all manner of include 
masses of gneiss and limestone, resembling a pudding into 
which the enclosed masses have been stirred. In macroscopic 
characters the enclosed limestone resembles very closely the 
mass on the summit of Stony Pt. Under the microscope it is 
seen to be an exceedingly finely crystalline aggregate of calcite 
crystals 1,7" in diameter mingled with some, more brightly 

olarizing but undetermined mineral in crystals no larger. 
cattered grains of pyrite are also to be seen. 

Back of the lime-kiln in B, 8 and 9.is found the mass of in- 
cluded marble above referred to. This is colored dead black on 
the map. As much as thirty feet in thickness have been ex- 
posed by the quarrying, but the exact contact with the diorites 
is not shown. They however are found but a short distance 
north and south, proving it to be an included mass. In general 
the limestone is a beautiful white crystalline marble, in places 
very curiously banded. There are, however, numerous masses 
along its outer edges which are shown by the sections to con- 
sist quite entirely of tremolite. The limestone also exhibits 
the half fused appearance of similar contact masses the world 
over. A similar limestone or marble is said by the farmers to 
have been found in the bed of the brook near the porphyritic 


* J.D. Dana. This Jour., III, xx, p. 199--200.—G. H. Williams, ibid., xxxiii, 
p. 194. 
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rock above referred to, but I was unable to find it myself. If 
so, it probably furnished the included masses there mentioned. 

Along the roadside in B and ©, 5, a mass of included gneiss 
is to be seen. This is very firmly crystalline, appearing al- 
most massive in character, and is more compact and hard than 
the neighboring gneiss in place. It is said that stone for bridge- 
piers and culverts was obtained here by the West Shore Rail- 
way engineers on account of its strength. 

While this area is far smaller than the original Cortlandt, it 
yet is large enough to exhibit in its mass very perfectly the 
coarse, ho ocrystalline structure, characteristic of plutonic 
masses, shading off toward the contact into finely crystalline or 
porphyritic types. Moreover, as the general axes of both this 
area and the main Cortlandt run approximately parallel to the 
strike of the gneiss and limestone the inference is suggested 
that they welled forth from longitudinal fissures produced by 
the general folding. Also that the Rosetown mass broke across 
and through the intervening beds of limestone and gneiss and 
formed the westerly extension and that in its passage it took — 
up the masses of limestone and gneiss now found included. 
From the undisturbed condition and unconformable strike of 
the neighboring Triassic beds it is safe to infer that the out- 
break was previous to the Trias. It is clearly subsequent to 
the Tompkins Cove limestone. If this is Cambrian as seems in- 
creasingly probable the intrusion of the Cortlandt series cer- 
tainly occurred in the Palozoic.* We would infer, however, 
from its general holocrystalline character that the mass, as now 
seen. solidified a considerable distance beneath the surface and 
under great pressure and slow cooling. 

The credit of the discovery of this area belongs to Dr. N. L. 
Britton, and the writer is indebted to him for the suggestion 
of its elaboration. It is not improbable that other outlying 
masses may be found in further field work in the Highlands. 
In the rear of the Tompkins Cove School numerous stray pieces 
of feldspar porphyry, like the rock near Montrose Station have 
been found by the writer quite disconnected with either area. 
In the foot of the Dunderberg the West Shore R. R. cuts show 
numerous dikes which seem to be closely related. From this 
same region Mathert+ mentions under the name greenstone not 
a few localities of probably intrusive rock, but his descriptions 
are too unsystematic to serve as other than suggestions for 
subsequent workers. 

Geological Laboratory, Cornell University, Ithaca, N. Y. 


*J.D. Dana. This Jour., III, vol. xxviii, p. 386. 
+N. Y. State Survey, Geol., 1st Dist., p. 539 and elsewhere. 
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Art. XXVI.—The Contact-Metamorphism produced im the 
adjoining Mica schists and Limestones by the Massive 
Rocks of the “ Cortlandt Series,” near Peekskill, N. Y.; 
by GeorGEe H. Witiiams. With Plate VI. 


In three former papers I have described the principal types 
and some of the intermediate varieties forming the complicated 
group of massive rocks known as the “Cortlandt Series.”* 
Aside from their own intrinsic interest, these rocks are hardly 
less worthy of attention on account of the unusual contact- 
metamorphism which they have occasioned in the adjoining 
schists. 

The area occupied by the Cortlandt massive rocks—about 
twenty-five square miles in extent—is bordered on the south 
mainly by mica schists and on the west mainly by limestones. 
Both of these rocks have been altered by the masses which 
have broken through them, although the metamorphosing in- 
fluence has not extended far from the contact. The gneisses, 
on the other hand, which border the Cortlandt area on the 
north, do not appear to have been materially affected. 

__,The two localities where these phases of metamorphism were 

best observed—both already known through Professor Dana’s 
descriptions of them—are here selected as typical. A further 
search would doubtless reveal other localities as interesting, 
while the emery and iron (pleonaste) deposits already described 
by the writer as occurring in the southern part of the Cort- 
landt area,t may with certainty be referred to the same category. 

The two typical localities referred to are: for mica schist 
metamorphism, Cruger’s Station; for limestone metamorphism, 
southern end of Verplanck Point. 


I. Contact-metamorphism in the Mica Schist. 


If we leave the train at Cruger’s, a station on the Hudson 
River Railroad about four miles south of Peekskill, we find 
ourselves near the river-bank which at this point extends nearly 
west for about three fourths of a mile. Near the shore the 
rocks exposed are mica schists, but these are frequently covered 
by beds of clay which is used in the numerous brick-sheds 
of this region. Not over a few hundred yards from the shore 
rises a rocky wall which extends nearly parallel to the river 
bank until this bends toward the north. This wall coincides 
with the southern edge of.the massive rocks of the “Cortlandt 

* This Journal, III, xxxi, p. 26, Jan., 1886; ib. xxxiii, pp. 135 and 191, Feb. 


and March, 1887; ib., xxxv. p. 438, June, 1888. 
+ This Journal, III, xxxiii, p. 194, March, 1887. 
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Series,” which here consist of mica-diorite or mica-hornblende- 
diorite. No exposure could display more favorably than this 
one the contact-phenomena between the massive rock and 
adjacent schists. 

This small area is represented on Professor Dana’s map,* but 
it is here reproduced on a munch larger scale from the manu- 
script chart in the office of the U. S. Coast and Geodetic Sur- 
vey in Washington. The particular points designated by let- 


SCALE: ST|ATUTE MILE 
4 4 


Map of the region near Cruger’s Station. 


ters are the same as those used by Professor Dana.* They 
represent three different sections across the schists, one 300--400 
yards (/-m); one 700 yards (0-p); and are 900 yards (9-s) west of 
Cruger’s Station, and are as good as any that could be selected. 

The mica schists of this area adjoin conformably the small 
limestone area at Cruger’s Station and have an average strike 
N. 70° E. and dip 75° N. ; i. e. they strike nearly parallel to 
the river bank and dip toward the massive rocks. On the 
shore they are highly crystalline, but not much crumpled or 
metamorphosed. As we follow them, however, across the 
strike they become more and more puckered and filled with 
lenses or eyes of quartz containing garnet and other contact 
minerals. In the schists themselves are developed staurolite, 
sillimanite, cyanite and garnet. The intensity of the meta- 
morphic changes is directly proportional to the nearness of the 


* This Journal, III, xx, p. 195, Sept., 1880. 
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schist to the massive rocks. Just at the contact the schistose 
structure almost wholly disappears and the rock becomes hard 
and massive. 

In order to understand these interesting alterations more 
perfectly, we will examine each of the three above-mentioned 
sections somewhat in detail. 

Section I.—At a point on the river shore just west of the 
first brick-yard (7 on the map) mica schist is exposed at the 
water’s edge. This stands nearly vertical and is finely banded 
and very schistose, but is hardly at all crumpled or even bent. 
A thin section, cut parallel to the bedding (No. 21), shows it 
to be composed of quartz, biotite, muscovite and feldspar, (both 
orthoclase and plagioclase) although the last-named mineral is 
comparatively rare. Tourmaline in well-formed crystals is 
common and zircon is also quite abundant, often occasioning 
the pleochroic aureoles in the biotite (Pl. VI, fig. 1). 

ot far from here, limestone is exposed and some of this 
schist is so impregnated with calcium carbonate as to be over 
half calcite. A specimen of this (No. 22) shows under the 
microscope mainly quartz grains with some mica, both biotite 
and muscovite. The quartz is filled with black granules and 
contains an astonishing amount of rutile. This latter mineral 
occurs in sharp crystals, mostly twinned, which range from 
those thick enough to show a deep yellow color down to the 
minutest which the microscope can reveal. 

No. 28 of the University, and K in Professor Dana’s collec- 
tion were obtained from a short distance north of those last 
described. They are somewhat more contorted and contain 
more abundant quartz nodules, but do not differ materially 
from the less-altered mica schists except in the fact that gar- 
net has been quite abundantly developed in them. The quartz, 
both kinds of mica and the feldspar remain, but no tourmaline 
was observed. No. 24, from a point somewhere farther north, 
is a contorted muscovite-biotite-schist containing many quartz 
“eyes” together with an abundance of large dodecahedral red 
garnets. 

A slide in Professor Dana’s collection marked M and made 
from a specimen obtained on the line of section I, not far north 
of the brick-sheds, is of remarkable beauty. It represents the 
first phase of sillimanite-formation, where this mineral has 
room for its complete development (Pl. VI, fig. 2). The base 
of this rock seems to be quartz, triclinic feldspar and biotite. 
The first constituent is filled with the minute, hair-like micro- 
liths, which have been so often described but never yet deter- 
mined. The biotite contains magnetite and an occasional 
zircon. The new products are sillimanite, garnet and rutile. 
The sillimanite forms thick brownish individuals which break 
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up into radiating tufts at the extremities. They are arranged 
in: every direction and penetrate equally all of the other con- 
stituents. Some of these tufts resemble in their appearance 
the radiating tourmaline in the well-known Luxullianite. The 
microscopic structure of the fibers is in all respects characteris- 
tic.* They vary from those of considerable thickness to micro- 
scopic hairs. The garnet presents no unusual features. The 
rutile forms often large but sharply defined crystals of a deep 
red color. 

At a point ten yards from the contact (m on the map) on the 
line of section I, the schist is very much contorted, although 
still well bedded (No. 14). The microscope shows that the 
quartz and feldspar have been reduced to a minimum; while 
sillimanite, nica and garnet compose most of its substance. 
The sillimanite is arranged in radiating tufts made up of need- 
les so minute that their crowded aggregation is hardly trans- 
parent even in the thinnest sections. Around the edge of these 
masses, however, where the delicate fibers project into the sur- 
rounding quartz or biotite, the characteristic structure of the 

.sillimanite is at once apparent. The grayish tufts are so abun- 
dant as to compose a large proportion of the rock. Between 
them is a rich brown biotite, frequent large flakes of musco- 
vite, garnet grains and crystals, and some quartz. Feldspar is 
rare, but opaque black grains of magnetite are thickly scattered 
through the mica, This aggregation produces a striking con- 
tact rock, but one which is quite constant along the whole ex- 
tent of the Cruger’s area. It is frequently modified by the 
presence of staurolite, as we shall see beyond. 

Directly at the contact between the schists and massive rocks, 
at a point in the wall marked m on the map (Section I), the 
bedded rock appears to be more or less fused with the mica- 
diorite, which oes itself becomes very garnetiferous. Even 
where the bedding of the original schist is still distinct, a great 
variety of mineral aggregates may be obtained. No. 18° is es- 
sentially a mixture of staurolite, garnet and biotite, containing 
considerable quartz and feldspar. In this particular specimen 
there is very little sillimanite. No. 16, from this same expos- 
ure, shows the actual contact with the diorite in the hand 
specimen. The schist is here changed to an almost colorless 
pyroxene, with some dark green hornblende and a little quartz. 

No. 18, a dark greenish rock from this same contact, proves, 
upon microscopical examination, to be of unusual interest. It 
contains a green diallage, in which both pinacoidal partings 
are well developed. This is pleochroic as follows: c=b, bluish 
green; a=yellow. This mineral occurs in rounded grains and 


* ef. Kalkowsky: Die Gneissformation des Eulengebirges, Leipzig, 1878, p. 5, 
et seq., Pl. I, figs. 1-4. 
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has a high angle of extinction. In different parts of the thin 
sections, however, it is associated with different minerals. ‘In 
one place it occurs with a triclinic feldspar, like that charac- 
teristic of the adjoining diorite; in another it is associated 
with muscovite, and in a third with a colorless granular min- 
eral, whose optical properties show it to be scapolite. Its 
grains show sometimes parallel, sometimes rectangular cleavage 
lines ; its refractive index is low, but its interference colors 
(double refraction) very brilliant. Sections showing the. rec- 
tangular cleavage are isotropic or nearly so and exhibit in con- 
vergent polarized light a negative uniaxial figure. The sub- 
stance agrees perfectly in its appearance and optical behavior 
with the scapolite described by Michel-Lévy in the “ gefleckter 
Gabbro” from Bamle in Norway.* Sphene, often associated 
with ilmenite, is also common in this rock. 

Section II (o-p on the map), shows essentially the same se- 
ries of changes as those described under Section I. No. 25, 
from the schist exposed at 0, on the opposite side of the clay- 
bank from the wall p, is the same mica schist as occurs at / 
(Section I), with sillimanite and staurolite abundantly devel-. 
oped init. (Pl. VI, fig. 3.) The quartz, biotite and muscovite 
are like those described in No. 21. The tourmaline, however, 
seems to be lacking in this section and the feldspar is rare. 
The sillimanite- occurs in the gray radiating tufts as described 
inNo. 14; but the most abundant constituent of all is the 
staurolite. This occurs in rather large and stout, more or less 
perfectly rectangular sections, which possess a high index of 
refraction. They show no well-developed cleavage, but have 
an irregular cross-parting. The pleochroism is very marked, 


being parallel c, orange; parallel 4 and b, pale yellow. The 
staurolite individuals are often filled with inclusions of quartz 
and magnetite. , 

As we pass across the strike of the schists from 0 toward p 
the contact (section IT), the quartz steadily diminishes in quan- 
tity, and biotite and sillimanite are proportionately increased. 
Indeed, the mica schist finally becomes almost wholly a mixt- 
ure of these two minerals, with a little garnet and magnetite. 

No. 36, collected a short distance north of No. 25, is largel 
composed of brown biotite and gray tufted sillimanite, mf 
though considerable quartz, muscovite and staurolite still re- 
main. Garnets and occasional small zircons are also present 
in this specimen. No. 37, however, from a point still nearer 
the contact, has lost almost every trace of the quartz, musco- 
vite and feldspar of the original schist. The staurolite too has 
almost disappeared. Garnet, on the other hand, is largely de 


* Bull. Soc. Min. de France, i, 43, 1878. 
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veloped, its crystals being penetrated by the biotite and silliman- 
ite which compose most of the remainder of this rock. An- 
other mineral, noted in this specimen for the first time, is 
eyanite. This occurs in thick, colorless crystals, with the pris- 
matic planes well developed, but without terminal faces. The 
cleavage is marked by fine sharp lines parallel to the prism, 
and the parting parallel OP, due to gliding, as shown by 
Bauer,* is also very distinct. (See Pl. VI, tig. 4.) The ex- 
tinction is in all sections greatly inclined. 

Specimen No. 27 shows the actual contact of the schist and 

‘the diorite. Even the thin section is composed half of diorite 
and half of the schist, which has here become, as in the case of 
rocks similarly situated at m, an aggregate of quartz, feldspar, 
colorless pyroxene and garnet (cf. Nos. 16 and 18%). Epidote, 
zoisite and calcite also occur in this section. 

A study of the sections above described shows that there is 
an undoubted metamorphism in the mica schist, which in- 
creases regularly as the massive rocks are approached. This 
metamorphism consists of an addition of alumina and iron and 
the corresponding decrease in the proportions of silica and 
the alkalies. This is shown by the disappearance of the quartz 
and muscovite and the development of biotite, sillimanite, 
staurolite, cyanite and garnet. 

The four following analyses, which were kindly made at m 
request by Mr. Frank L. Nason of the Troy Polytechnic Insti- 
tute, clearly indicate the nature of the chemical changes which 

the schists have undergone. 


| | 
| I. | II. 


62°980 61°570 40°160 

Al,Os3 16°881 19°529 24°320 29°500 
| 2479 6 130 19°660 
FeV 2-608 | 5 800 
CaO | trace trace trace trace 
MgO | 1:900 trace 0°850 
| 3°020 | 2°712 1°460 
K,0 | 2-140 | 1°360 
0°080 0°846 1°230 0-820 
trace 


P trace trace 


99°610 


o 
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* Zeitschrift der deutschen geologischen Gesellschaft, xxx, p. 283, 1878. 

Ay. Jour. Sct.—Tuairp Series, XXXVI. No. 214.—Oor., 1888. 
17 


| III. Iv. 
Total, | 99470 99-046 
| 


260 Williams—Contact-metamorphism near Peekskill. 


I. No. 21. The least altered mica schist from the southern 
end of Section I. Contains quartz, orthoclase, biotite, mus- 
covite ; a little oligoclase, tourmaline and zircon. 

II. No. 24. A much crumpled, garnetiferous mica schist, 
collected north of the road on Section L. 

Ill. No. 25. Schist from 0 on Section II. Contains biotite, 
muscovite, quartz, sillimanite, garnet and very much staurolite. 

IV. No. 37. Schist at the foot of the contact-wall, p. Sec- 
tion II. Composed of biotite, magnetite, sillimanite, cyanite 
and garnet. 

It is not intended to imply that the successive layers of the 
schist may not have differed very materially in their original 
composition. That such was the case is shown by local varia- 
tion in the relative proportions of the resultant minerals; but 
after allowing for all such differences, there is still a regular 
and progressive series of changes in the order above indicated. 

Section III.—(qg-s on the map.) This section is like the 
others in showing a gradual and constantly increasing meta- 
morphism of the mica schist as we pass from the river bank at 
g, up the road which winds along the hill about half a mile 
west of the railroad station. Its main interest, however, is de- 
rived from the inclusions of the schist within the massive rock 
itself. These inclusions differ very much in size and character 
but they exhibit the extremest place of the metamorphic action. 
The largest inclusions are, as might be expected, nearest to the 
contact. Here some bands may be traced for a hundred feet 
or more, as though the molten rock had been forced between 
the schist strata without greatly displacing them. Farther 
within the contact line, on the top of the hill above Cruger’s 
Point, many smaller inclusions of various shapes and sizes may 
be seen. They have been quite fully described by Professor 
Dana, at least so far as their macroscopic appearance goes.* 

These included schist fragments are of great petrographical 
interest because of the variety of unusual mineral aggregates 
which they present. That these minerals are very largely new 
erystallizations produced by metamorphic action, is in some 
eases shown by their having an arrangement parallel to the 
boundaries of the fragment. The accompanying figure repre- 
sents the banding in an inclusion about five feet long exposed 
on a glaciated surface of the mica-dorite, just where the road 
reaches the top of the hill. Toward the right the banding 
plainly follows the outline of the inclusion. Specimens No. 
30 and 31 were taken from this inclusion. 

Ascending the line of this section we came first (7 on the 
map) to the exposure of highly contorted schist figured by 
Professor Dana.t <A thin section of this (No. 5), cut across 


* This Journal, III, xx, pp. 209-210, Sept. 1880. + Loc. cit. p. 209, fig. 11. 
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the grain, shows layers of varying composition, all however 
filled with metamorphic minerals. The original character of 
the mica schist with muscovite, biotite and a little tourmaline 
(cf. No. 21) is still well preserved, but the grain in the differ- 
ent layers differs very much, and in some garnet, and in others 
staurolite has been largely developed. 


Fig. 1. Inclusion of schist in mica-diorite showing concentric 
arrangement of minerals. Length about five feet. 


A short distance beyond this point the schists give place to 
the massive mica-diorite, when the inclusions become the ob- 
ject of special interest. These show such a manifold variety 
that hardly any two thin sections possess exactly the same min- 
eral composition ; still all the specimens collected fall naturally 
into four groups according to the nature of their prevailing 
constituents. These groups are as follows: 

Group 1. Black inclusions consisting mostly of pleonaste 
and corundum. 

Group 2. Inclusions consisting mostly of quartz grains. 

Group 3. Inclusions consisting mostly of staurolite and green 
mica. 

Group 4. Inclusions consisting mostly of margarite. 


Group 1. The first inclusions encountered in following the 
road up the hill side are the small black ones disseminated 
through the mica-diorite. They are often arranged in rows 
more or less sinuous, as figured in Professor Dana’s paper.* 
These are represented by Nos. 7, 7* and 29 in the University 
collection, and by W and Cr. 7 in Professor Dana’s. The micro- 
scope shows them to be composed mainly of pleonaste in octa- 
hedral crystals. With this is associated some magnetite, biotite 
and feldspar. In the densest of the pleonaste inclusions, color- 
less corundum is very abundant. This is notably the case in 
No. 29, where this mineral forms comparatively large and well- 
developed crystals. (Pl. VI, fig. 5.) 

These isolated inclusions of spinel and corundum are almost 
identical with the more extensive deposits of the same charac- 
ter occurring near the southern border of the norite region 


* Loc. cit., fig. 12. 
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farther to the east, and described at length in a former paper.* 
Their origin in both cases is without doubt essentially the 
same. 


Group 2. Certain of the included masses in the diorite 
higher up the hill are composed mainly of quartz. Nos. 10, 
30 and 31 represent this class. The quartz grains contain the 
well-known black, hair-like needles in greater perfection than 
any which have ever come under my notice. These are often 
arranged zonally forming a matted net-work, as it were, around 
the principal axis of the quartz crystal, while the interior and 
periphery are quite free from them. Many other accessory min 
erals were observed in these quartz inclusions. These vary 
very much in their amount and relative proportions. Those 
noticed were magnetite, pleonaste, zircon, apatite, sphene, gar- 
net, tourmaline, muscovite, green mica, biotite; hornblende and 
plagioclase. 


Group 3 of the inclusions in the diorite are principally made 
up of staurolite and a green mica, associated with a greater or 
less amount of sillimanite. Representatives of this class are 
found in sections Nos. 9 and 11 of the University collection, 
and among those belonging to Professor Dana, those marked 
EW, EWiand Cr.8. The staurolite and sillimanite possess 
the same characteristics which have already been described in 
connection with the altered mica schists. The bright green, 
micaceous mineral is a member of the chlorite group, as is 
shown by its chemical behavior; while an optical examination 
serves to more specifically identify it as »¢p¢dolite or clinochlore. 
In prismatic sections it shows a decided pleochroism :—O=green, 
E=light yellowish green; absorption O> E. Both its refrac- 
tive index and its double refraction are very weak. Basal 
cleavage sections in converged polarized light show a positive 
interference figure with a small optical angle. The monoclinic 
character is apparent from the bisectrix not standing quite nor- 
mal to the basal pinacoid. Cleavage flakes of a typical ripido- 
lite specimen from Westchester, Pa., examined for comparison, 
yielded exactly similar results. 

There is no doubt that this green mica has been derived 
from a brown biotite, for many incompletely changed crystals 
show a gradual transition from the one mineral to the other. 
The specific gravity of the green mica (2°9), which is exce 
tionally high for clinochlore, is probably due to the fact that it 
is still associated with more or less biotite. Accessory minerals 
observed in the thin sections of the inclusions belonging to 
Group 3 are garnet, tourmaline, corundum, quartz, feldspar, 


* This Journal, III, xxxiii, p. 194, March, 1887. 
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biotite, magnetite, and margarite, which latter mineral will be 
particularly described under the next group. 


Group 4 comprises inclusions which are largely composed of 
a micaceous mineral, bearing a close resemblance to muscovite. 
It forms a confused aggregate of flakes with no regularity in 
their arrangement, and is associated with varying amounts of 
green mica, tourmaline, magnetite, epidote, staurolite, ete. 
Specimen No. 32, taken from an inclusion in the mica-diorite 
near the head of the road leading up the hill at Cruger’s 
Point (s on the map), is almost wholly composed of this 
mineral. Macroscopically it bears every evidence of being 
muscovite, but a careful examination shows that it possesses 
several characteristics which are foreign to this species. 

Under the microscope the lath-shaped cross-sections at once 
appear different from muscovite by their high refractive index, 
which throws their boundaries and cleavage lines into high re- 
lief. Moreover they show between crossed nicols a distinctly 
inclined extinction, varying, when measured against the cleav- 
age, from 6° to 10°. There is also a very frequent twinning 
parallel to the basal pinacoid. The interference colors in po- 
larized light are as brilliant as those of muscovite, but the opti- 
cal angle is far too large for that species. Measured in the air 
it gave a value of 114°, while the limit for muscovite is 70°. 
The asymmetric position of the interference figure when exam- 
ined in a cleavage flake also indicates that the bisectrix is con- 
siderably oblique to a normal to the basal plane. The charac- 
ter of the double refraction is, as in the case of muscovite, 
negative. 

he optical properties here enumerated are seen to be inter- 
mediate between those of muscovite and the brittle micas or 
chloritoids. The same thing is true of the hardness (3:5-4) 
and specific gravity (3°1) of the mineral here under considera- 
tion. All of these physical characters, however, agree accu- 
rately with those given by Des Cloizeaux* and Tschermakt for 
the lime mica, margarite, (=Perlglimmer Germ., Emerylite 
Smith), which is well known to occupy a position between true 
mica and chloritoid. This conclusion is fully substantiated by 
the following analysis (I), made by Mr. T. M. Chatard, of the 
U. §. Geological Survey at Washington. The rather small 
amount of material for this analysis (0°4212 gr.), was obtained 
from specimen No. 32 by as complete a separation as possible 
with the Thoulet solution. A very small proportion of black 
tourmaline still remained with the powder analyzed, which may 
in a measure account for the rather high percentage of iron. 


* Manuel de Minéralogie, i, p. 501, 1862. 
+ Die Glimmergruppe: Zeitschr. fiir Krystallogr., ii, p. 48, 1877. 
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Owing to the small amount of material the alkalies were not 
determined : 


4°61 


100°76 


Under (IT) is given for comparison an analysis of the mar- 
garite from Chester, Mass., made by the late Professor Law- 
rence Smith.* 

The occurrence of margarite as a contact-mineral in the 
Cortlandt schist inclusions is interesting in connection with 
the occurrence under the same circumstances of corundum, 
with which margarite is always associated. 

The amount of margarite in the schist inclusions varies very 
much in different specimens. In some cases it forms a large 
proportion of the entire mass, while in others it is associated 
with a greater or less amount of the other contact-minerals, 
In this manner the inclusions classed in this group grade insen- 
sibly into those of the other groups, although it is a notewor- 
thy fact that the margarite was not observed in those particular 
inclusions in which corundum crystals were most abundant. 
The microscopic appearance of the margarite is shown in Plate 
VI, figure 6. 

In many of its features the Cortlandt area is quite unique 
and yet it finds many close analogies in certain regions which 
have recently been made the subject of detailed petrographical 
study in Europe. The region which seems most closely to re- 
semble the Cortlandt area is that so admirably described by 
Teller and von John, near Klausen in the Tyrol.t Here 
occurs a large eruptive mass exhibiting many facies and closely 
resembling the Cortlandt eruptives save in the absence of horn- 
blendic and peridotitic types. The authors distinguish: Norite, 
Quartz-norite, Norite-porphyrite and Quartz-mica-diorite. In 
many instances also a monoclinic pyroxene is associated with 
the hypersthene and enstatite. The close resemblance of the 
Klausen to the Cortlandt area is furthermore inereased by the 
contact-phenomena produced in the adjacent schists. These, 

* This Journal, IT, xlii, 1886. Original Researches, 1884, p. 120. 

+ Geologisch-petrographische Beitriége zur Kenntniss der dioritischen Gesteine 


von Klausen in Siidtirol. Jahrb. der k. k. geol. Reichsanstalt, xxxii, 1882, pp. 
589-684, 


(I.) (IL.) 

Al.O, .............. 46°58 48°87 

FeO ...........-... 5°12 2°50 

10°02 

MeO ............. 100 0°32 

1°91 

0°39 

100°96 
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both as regards actual contact and inclusions, are much alike at 
the two localities—a fact that has already been noted by Pro- 
fessor Rosenbusch.* 

Contact-phenomena have been so rarely studied in the erys- 
talline schists that mention should also be made in this connec- 
tion of the unusual mineral aggregates which were first 
observed by Professor Lossen in the kersantite of Michaelstein 
in the Harz Mountains.t These have recently been carefully 
studied by Dr. Max Koch of Berlin,t who suggests, as the 
most probable explanation of their anomalous character, that 
they are metamorphosed inclusions of crystalline schists. There 
are important individual differences between the Michaelstein 
and Cortlandt inclusions, but yet there is sufficient resemblance 
both in structure, mode of occurrence and mineral composi- 
tion, to make it certain that the two belong to the same general 
category.§ 

For the sake of comparison a list of the metamorphic min- 
erals (exclusive of quartz, feldspar and biotite, which are 
common to all), which have been observed at the three above 
named localities is here appended : 


Cruger’s. 
Sillimanite, 
cyanite, 
garnet, 
staurolite, 
tourmaline, 
pleonaste, 
corundum, 
margarite, 
ripidolite, 
rutile, 
sphene, 
ilmenite, 
zircon, 
magnetite, 
pale augite (on contact), 
scapolite (on contact), 
zoisite, 
epidote. 

18 species. 


* Mikroskopische Physiographie der massigen Gesteine. 


Michaelstein. 
sillimanite, 
cyanite, 


garnet, 
staurolite, 


spinel, 
corundum, 


rutile, 
anatase, 
ilmenite, 
zircon, 
magnetite, 


hypersthene, 


calcite, 
apatite. 


14 species. 


Klausen. 


andalusite. 
garnet. 


tourmaline. 
pleonaste. 
corundum. 


rutile. 


ilmenite. 
zircon. 
magnetite. 


several undeter- 
mined minerals. 
9 species. 


2d ed., p. 128. 


+ Geologische und petrographische Beitrage zur Kenntniss des Harzes. Jahrb. 
d. k6n. preuss. geol. Landesanstalt fiir 1880, 

t Die Kersantite des Unterharzes, [ Theil. ib. fir 1886, pp. 44-104. 

§ The writer is indebted to Dr. Koch for an interesting suite of specimens illus- 
trating the various kinds of inclusions found in the Harz kersantites. A study 
of these shows many points of difference, but nevertheless a strong general like- 


ness to the Cortlandt inclusions. 
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Lossen and Koch also mention ‘cordierite as an abundant 
constituent in the kersantite of Michaelstein, although this 
mineral does not appear in the inclusions.* 


II. Contact-metamorphism in the Limestone. 


The limestone beds associated with the gneisses and mica 
schists of Westchester County have been carefully mapped and 
described by Professor James D. Dana.t They are regarded by 
him as belonging to the Green Mountain system and as probably 
of Lower Silurian or Cambrian age. Some of this limestone 
appears within the limits of Cortlandt township, but it falls 
within the scope of this paper only in so far as it has been 
modified by the action of the intrusive rocks of the Cortlandt 
Series. 

The western edge of Verplanck Point, which projects into 
the Hudson River south of Peekskill, is formed cf the Tomp- 
kins Cove limestone, so admirably exposed in the large quarries 
on the opposite side of the river. At the southern end of the 

oint the limestone is in contact with the massive rocks, which 

ere display in the most unmistakable manner the evidence of 
their eruptive character. This fact is admitted by Professor 
Dana, although he is inclined to regard the dykes there exposed 
as softened or fused sedimentary material rather than truly 
exotic intrusives.t 


* At the close of his series of articles on the Westchester County rocks, Pro- 
fessor Dana has very admirably summarized all the essential contact phenomena 
displayed at Cruger’s. (This Journal, III, xxii, p. 314, Oct. 1881.) He here also 
advances four considerations which he believes to be adverse to the idea that the 
contact-phenomena were produced by the action of an eruptive rock. These con- 
siderations are briefly as follows: 

1. The crumpling of the schist must have been produced at the time of its 
metamorphism. 

2. An intruded rock would have been too feeble an agent to produce this. 

3. The increase of metamorphism would only have needed an increase in tem- 
perature, and this may have been caused by the crumpling of the strata. 

4. Staurolite and fibrolite are widely distributed through the mica schists. 

Evidently the metamorphism of the original rock—whatever its character— 
into a mica schist must have taken place at the time of its folding and crumpling. 
Now it is by no means certain that the forcible intrusion of a large body of 
molten rock, far below the surface, may not have exerted a pressure in accord- 
ance with laws of hydrostatics sufficient to have caused the local puckering to be 
seen at Cruger’s. But this does not necessarily have any bearing on the ques- 
tion. The original rock may have been crumpled and changed to a mica schist 
by some orographic force, as Professor Dana thinks probable, and subsequently 
have undergone a further contact-metamorphism by the agency of the Cortlandt 
eruptives. The intrusion of the massive rock itself may have been—probably 
was—the result of orographic movements. This intrusion may or may not have 
caused the puckering, but the progressive metamorphism observed at Cruger’s 
bears such a direct relation to the contact line that the conclusion seems unavoid- 
able that at least the mineralogical changes above described are directly due to 
the influence of the eruptive rocks 

+ Ou the Geological Relations of the Linestone Belts of Westchester County, 
N. Y. This Journal, 1880 and 1881, vols. xx, xxi, xxii. 

¢ This Journal, III, xx, pp. 200-203 and 216, Sept., 1880. 
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Near the foot of Broadway in: Verplanck the limestone frag- 
ments occur imbedded in the norite as figured by Professor 
Dana,* while just behind and beyond the hotel branching 
dykes of the massive rocks, varying from a fraction of an inch 
_to many yards in width, penetrate the limestone in different 
directions, though in the main they follow the direction of its 
bedding. The microscope shows that these dykes belong to 
many different rock types, as for instance gabbro (Nos. 109, 
111), mica-hornblende-diorite (No. 80), hornblende-diorite (Nos. 
82 and 83) and mica-diorite (No. 81). 

The metamorphic action extends but a small distance from 
the actual contact, but is always unmistakable in its nature. 
The limestone is in almost all cases bleached and is frequently 
rendered more coarsely crystalline. There are new contact- 
minerals developed in it, among the most common of which 
are hornblende and pyroxene, both rich in lime and of a pale 
color. 

In the narrowest dykes, the nature of the eruptive rock is 
also considerably modified. In one of these (No. 77), the 
entire width of the dyke (only one-eighth of an inch) is con- 
tained within the thin-section. The intrusive material consists 
of brown hornblende, biotite, triclinic feldspar, apatite and an 
abundance of a brightly polarizing, uniaxial, negative, colorless 


mineral, which is probably scapolite. The brown hornblende 
is concentrated along the a of the dyke and often stands 


perpendicular to its walls. The limestone beside the eruptive 
material is highly crystalline and contains colorless pyroxene 
and muscovite. 

In some eases, as for instance in a section of Professor Dana’s 
collection, the metamorphic action is extremely slight even 
when seen under the microscope. This particular section con- 
tains the contact between a mica-hornblende-diorite and lime- 
stone. The only change in the former is a concentration of 
hornblende along the contact line, while the limestone has 
become slightly more crystalline and contains oval spots of ser- 
pentine. 

In the cutting exposed on the West Shore Railroad at Stony 
Point, a narrow band of limestone is seen between the masses 
of mica-diorite and peridotite, which, but for this, come here 
in contact. This limestone is very ‘crystalline and is filled 
with minerals doubtless derived from the eruptive rocks. 
There is a pale pyroxene (malacolite), a ligt green hornblende, 


zoisite, sphene, and quite abundant scapolite. 


At the conclusion of this series of papers, it may be advis- 
able to summarize the evidence in favor of the eruptive (igneous) 


* This Journal, ITI, xx, p. 202, fig. 5. “ 
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origin of the massive members of the Cortlandt Series; this 
ean be done as follows :— 


1, The general character of the rocks themselves, which, both in 
structure and mineralogical composition, agree with well 
recognized eruptive types. 

2. The differentiation of massive rocks into facies which occupy 
irregular areas; i. e. there is nothing in the alternation of 
the different types to suggest an originally sedimentary 
structure, 

8. Occurrence of the massive rocks in well-defined dikes 

(a) in other massive rocks. Montrose Point and Stony 
Point. 
(5) in mica schist. Stony Point. 
(c) in limestone. Verplanck Point. 
Occurrence of angular rock fragments (inclusions) in the mas- 
sive rocks, 
a) of crystalline schist. Cruger’s. 
b) of limestone. Verplanck Point. 
. Production of contact phenomena in the stratified rocks ad- 
joining the massive ones: 
a) in crystalline schists. Cruger’s. Stony Point. 
5) in limestone. Verplanck Point. 


It is probable that the Cortlandt Area was once the scene of 
prolonged volcanic activity from several vents. There is, how- 


ever, every reason to suppose that the rocks now exposed 
solidified at a considerable depth below the surface and have 
since been brought to light by erosion. This is indicated :— 


1. By the coarse-grained structure of many of the massive rocks 
themselves, which gives to them a plutonic rather than a 
voleanic or superficial character. 

2. By the absence of any tuff deposits or topographical resem- 
blance to volcanoes. 

3. By the presence of a marked contact zone, such as is only pro- 
duced around deep-seated eruptive masses, where the en- 
closed vapors cannot readily escape. 


The seat of intensest action would seem to have been near 
the center of Cortlandt township, where norite is the prevail- 
ing rock. The most diverse types are peripheral in their dis- 
tribution, especially toward the west and south. In these 
quarters also occur frequent remains of the original country 
rock in the way of bands of limestone or patches of mica 
schist. These have all suffered more or less intense meta- 
morphism. It also seems probable that the iron and emery 
beds along the southern and eastern portions of the massive 
area, are to be regarded as the result of metamorphic action 
upon preéxistent material. 

Petrographical Laboratory, Johns Hopkins University, Baltimore, May, 1888. 
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Explanation of figures in Plate VT. 


Fig. 1. Typical, unaltered mica schist. River bank near Cruger’s Station (‘‘/7” on 
the map), No. 21. Section cut approximately parallel to the foliation, shows 
the biotite mostly in basal sections of varying.thickness. Large flakes of mus- 
covite irregularly scattered through the field. Occasional crystals of tourma- 
line and zircon. Groundmass mostly a granular aggregate of quartz with very 
little feldspar. (x 30). 

Fig. 2. Fibrolitic schist, collected a short distance north of the last on the line of 
Section I (M. of Professor Dana’s collection). Fibrolite very abundant in large 
sheaf-like bundles, and also in radiating tufts, garnet and biotite. Groundmass 
composed of coarse grains of quartz with some feldspar. (x 30). 

Fig. 3. Staurolitic mica schist (‘‘o” on the map) No. 25. Large crystals of yellow 
staurolite with irregular boundaries and the usual quartz inclusions at their 
center scattered through a matrix of quartz and biotite. Some fibrolite in 
radiating tufts. (x 30). 

Fig. 4. Fibrolitic schist from very near the contact (‘‘p” on the map) No. 37. 
Rock very largely composed of fibrolite in feathery tufts, bundles and sheaves. 
Matrix almost wholly a brown mica. There also occur in lesser quantity 
cyanite, garnet and staurolite. (x 30). 

Fig. 5. Black inclusiou in the mica-diorite (near ‘‘s” on the map) No. 29. Com- 
posed mainly of pleonaste in small octahedral crystals among which are scat- 
tered larger crystals of colorless corundum. Where the section is sufficiently 
transparent, feldspar and biotite in small quantitv may be recognized. (x 30). 

Fig. 6. Inclusion in mica-diorite (‘‘s” on the map) No. 12. The most important 
constituent is margarite in colorless crystals. Other minerals are green mica 
(ripidolite), biotite, quartz, feldspar and magnetite. Tourmaline and epidote 
also occur in these inclusions, although they are not represented in the figure. 


Art. XXVII.—TZhe Sedentary Habits of Platyceras ; by 
C. R. KEYEs. 


THE genus Platyceras was founded by Conrad* in 1840 for 
a Paleozoic group of gasteropodous shells ‘“sub-oval or sub- 
globose, with a small spire, the whorls of which are sometimes 
free and sometimes contiguous: the mouth generally campanu- 
lated or expanded.” Hitherto these fossil shells had been 
referred to the genus of modern Mollusca Capulus, proposed 
by Monfortt in 1810. Conrad’s name, however, for this fossil 
group was not until within the past few years generally 
accepted, preference having been given by most European 
writers and also by some American authors to Acroculia of 
Phillips} notwithstanding the fact that the type of Phillips's 
genus was a typical form of Platyceras. Although the forms 
of this genus present so few classificatory characters of definite 
specific value more than three hundred species have been 
described—over one-half of which are from America. In this 
genus, as in many other Paleozoic genera, numerous species 
have been based not on any apparent distinctive character, but 
seemingly simply on their occurrence at different geological 


* Ann. Rep. Pale. N. Y., p. 205. + Conch. Syst., vol. ii, 
¢ Pale. Foss. Cornwall, etc., 1841. 


(x 30). 
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horizons ; and this has given rise to the establishment of many 
species which are unquestionably invalid. The synonymy of 
the species of Platyceras when fully worked out will doubt- 
less result in quite an extensive numerical reduction of the 
species. In the absence of better defined characters for specific 
distinction considerable importance has been attached to the 
configuration of the peristome, but even this character in the 
majority of the species of this genus now appears to have little, 
if any, classificatory value. A careful comparison of a large 
series of different species of Platyceras reveals the fact that 
the apertural margin in various specimens of the same species 
often presents considerable variation: a phenomenon not to be 
entirely unexpected in a group so closely allied to the modern 
Capulus, from which some writers even now question the pro- 

riety of generically separating Platyceras. Among the living 
Culyptreide it has been observed that both color and form are 
to a great extent dependent upon individual environment, and 
hence among forms of the same species there may be many 
varietal phases. It has further been noted that the majority 
of the members of this family attach themselves, while yet 
quite young, to stones and shells of other Mollusca and, having 
once found a suitable situation, seldom, if ever, remove from 
the spot where they first settled. The character and contour 
of the surface on which they have settled would therefore 
determine the form and outline of the apertural margin. The 
sedentary habits of the modern representatives of this group of 
Mollusca would be suggestive of analogous habits among their 
fossil congeners. Notwithstanding the comparative abundance 
of Platyceras in some of the Paleozoic strata of both this 
country and Europe direct paleontological evidence of the 
sedentary habits of this group is not often met with; yet the 
instances presented, independent of their bearing upon Platy- 
ceras, are of unusual significance as furnishing a solution to 
certain important morphological problems relative to the pale- 
ozoic crinoids. From time to time paleontologists have men- 
tioned the occurrence of /’/atyceras attached to crinoids, and 
numerous explanations have been advanced, but it was not 
until 1873* that the probably correct solution was given. A 
discussion of the various explanations offered prior to this date 
is not necessary since some of them have been fully considered 
by Meek and Worthen,+ who have also pointed out clearly the 
improbability of the claims of the Austinst in their elaborate 
and highly imaginary account, and others, that the crinoids 
perished while in the act of devouring the Platyceras, Not 
only is this view highly improbable but its absurdity is only 
too manifest when the character of the food of both these 


* Geol. Ill., vol. v, p. 334 ef seg. + Loc. cit. Recent and Fossil Crinoidea. 
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gasteropods and their associated crinoids is taken into consider- 
ation, for there was presumably no very great difference in the 
habits of the living and their closely allied fossil species. And 
it is known that living crinoids subsist chiefly upon animaleules 
and microscopic plants, and that the food of most, if not all, of 
the Culyptrwide is of a similar nature. 

The extensive crinoidal collections of Mr. Charles Wachs- 
muth contains numerous examples of palocrinoids with 
attached Platycerata, an examination of which has fully and 
satisfactorily corroborated many of the observations of Meek 
and Worthen. The species examined were chiefly Arthroa- 
cantha punctobrachiata \Villiams, Ollacrinus tuberosus Lyon 
and Cassidy, O. typus Hall, Platycrinus hemisphericus Meek 
and Worthen, Physetocrinus ventricosus Hall, Actinocrinus 
(sp.?). It will be noticed that in the genera to which the first 
tive species belong the vault is very much depressed or almost 
flat and the ventral aperture is.a simple opening ; while in the 
last genus the ventral opening is situated at the extremity of a 
prolonged * proboscis.” In nearly every case observable the 
Platyceras completely covers the opening in the vault and this 
fact has led many of the earlier writers to suppose that the 
erinoid was feeding upon the //atyceras when it perished; it 
has also suggested that the /’/atyceras may have fed in part at - 
least upon the excrementitious matter from the crinoid. In 
the case of Actinocrinus, the Platyceras was attached to the 
vault at the base of the “ proboscis,” and was nearly hidden 
from view by the arms of the crinoids. Meek and Worthen 
have pointed out* and it is clearly observable in nearly all the 
examples examined, that the attachment of //atyceras to the 
various species of crinoids is not the result of accidental ‘pres- 
sure but that it was actually attached during life, as is shown 
by the sinuosities in the lip of Platyceras corresponding ex- 
actly to the irregularities of the surface to which the shell was 
attached. Of the Crawfordsville species /’/atycrinus hemi- 
sphericus and Ollacrinus tuberosus when having Platyceras 
attached, Platyceras infundibulum M. and Ww is usually 
associated with the former and /?. equilatera with the latter. 
In the absence of direct proof to the contrary this has led 
Meek and Worthen to suggest that “it is worthy of note that 
it is always a sub‘spiral Platyceras that we find attached to this 
crinoid (QO. twberosus) so that here at least it would seem that 
each of these crinoids has its own particular species of Platy- 
ceras.” The recent examination of an extensive series of both 
of these species has disclosed in a number of instances the 
occurrence on Platycrinus hemisphericus of Platyceras wequi- 
latera instead of the more common Platyceras infundibulum ; 


* Geol. IIl., vol. iii, p. 386. 
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and this would appear to be indicative of an accidental selec- 
tion by the Platyceras for attachment to any particular crinoid, 
rather than each crinoidal species possessing its own particular 
species of Platyceras. The latter case would be suggestive of 
the Platyceras being more or less parasitic in its habits, which 
in reality it doubtless was not. 


Art. XX VIII.—On Edisonite, a fourth form of Titanic acid ; 
by W. E. 


THE original specimen of the mineral here described was 
discovered by the writer in the summer of 1879, at the Whist- 
nant Gold Mine, in Polk County, North Carolina. It was 
found in the concentrations of placer washings and was asso- 
ciated with gold and well-preserved crystals of zircon, xeno- 
time, monazite, rutile and a dozen Or more commoner min- 
eral species. The orthorhombic symmetry of the mineral was 
early noticed, but I was unable to decide which direction to 
make the vertical axis of the crystal. Referring to my note- 
book I find two sketches made from this specimen. Figures 
1 and 2 are copies made from these drawings. The angles I 
then obtained were unsatisfactory, being made with a hand 


goniometer, yet they served to prove the orthorhombic char- 
acter of the crystal; these angles are given below. The other 
characters of the mineral noted are as follows: Cleavages par- 
allel to three forms or six cleavage planes in all. Fracture 
small conchoidal. Hardness about 6 (scratches glass); specific 
gravity =4:26. Luster resinous to adamantine, Color bronze- 
yellow to — brown. Streak yellowish white. Insoluble 


in acids. Unchanged before the blowpipe with soda; but 
with borax gives a brownish bead much like the color of the 
original mineral. 

The above comprises all the results obtained on the specimen 
up to 1886, when I sent part of it to Professor DesCloizeaux, 
for careful measurement of angles and chemical examination. 
A letter from him, dated May 8th, 1886, contained the fol- 
lowing information : 

“. . .. In regard to the ‘ unknown substance,’ after having 
made a careful examination I have found, with a new objec- 
tive and a new illuminator of the Bertrand microscope, that 
the mineral has but a single optic axis, or two axes extremely 
close, with bisectrix perpendicular to the acute edge of 40°. 
This edge shows one positive axis with cross divided with 
difficulty. My friend Damour, so skillful in determining small 

uantities, can only find titanic acid. Therefore; on account of 
_the easy cleavages following a4, less easy it seems to me than 
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those following e4 and of the angle mA m always varying some- 
what from 90° I incline to believe that we have to do with a 
dimorphous form of rutile I have adopted the sym- 
bols a and ef because in rutile the form a} (=3 of Dana) is 
unknown and it would give with the base an angle of 139° 48’. 
It has always been said that dimorphous bodies have very 
closely related crystalline forms and we have here an example 
of a very near approach between the two forms. On the frag- 
ments you have sent me I notice that the faces a4 and e} differ 
-in color and brillianey. I trust you will succeed in procuring 
some new specimens of dimorphous rutile.”* 

I add to my own figures (1 and 2) and approximate angles, 
the figure (3) given by DesCloizeaux and the angles observed 
and calculated by him. The axial ratio given by him is 

=0°99275 : 1 : 092887. 
The only natural faces observed are / and O (fig. 1), the others 
are cleavage planes. 


Hand goniometer, Hidden. Reflecting goniometer, DesCloizeaux. 
Calculated. Observed. 
I =140° approx. = ataat = 140° 34’ 
136°“ ek «140° 18” 
akam 131° 55” 
mam 90° 257 
mam 89° 35” 
ek am 131° 30° 
ak 39° 26” 
a=] m=m, Faces of cleavage. 


Since Damour found only TiO,, and this, if correct, would 
prove it to be a fourth form of this acid, I questioned the 
result because of its seeming improbability. A few careful 
tests made by Mr. Mackintosh have confirmed the conclusions 
of Damour. Recently Mr. 8. L. Penfield has kindly under- 
taken a complete analysis of the mineral, and I am happy to 
be able to add his statement of the very satisfactory results 
obtained. Mr. Penfield says: 

“ The specitic gravity, taken with great care on 0°155 grams 
of the mineral, was 4:285. Owing to the scarcity of material 


* A notice giving the above results was published by Professor DesCloizeaux 
at the time. Bull. Soc. Min., vol. ix, No. 5. 
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only 0°0770 grams were used for the chemical analysis. In 
order to determine how much reliance could be. placed on an 
analysis made upon so smal] a quantity an equal weight of 
rutile was analyzed by exactly the same method, and it may be 
said here that the behavior of -the two was exactly similar 
throughout. The method of analysis was as follows: The 
finely powdered mineral was decomposed by fusion with acid 
sulphate of potash. The solutions in water which were turbid, 
were treated with strong hydrochloric and a little sulphuric 
acid, evaporated to dryness and heated till all the hydrochloric. 
acid was driven off; when treated again with water the solu- 
tions were perfectly clear; they were diluted to a volume of 
500 c. ¢., a solution of SO, in water added to reduce any iron, 
and then boiled for an hour and a half, replacing the water as 
it evaporated. The precipitated TiO, was allowed to settle and 
was then filtered and washed. The oxide ignited over a blast 
lamp, lost nothing by further ignition with ammonium ar- 
bonate. The filtrate was evaporated to small bulk, the iron ; 
oxidized with nitric acid and ammonia added in excess; this 
caused a slight precipitate, which in the rutile was light colored 
and after weighing gave with the borax and salt of phosphorus 
beads chromium reactions; in the edisonite it was red and gave 
iron and probably titanium reactions. The results are as follows: 
Rutile. - Edisonite. 
TiO, precipitated by boiling 4 ‘0744 
Trace of oxide from the filtrate "002: "0033 
Loss on ignition ‘ 0001 


‘0778 
Weight of mineral taken ‘0770 


These results show that the edisonite is a nearly pure TiO, 
like rutile. The only other constituent that could be detected 
was a trace of iron.” 


Careful search at the above locality, since the finding of the 
above described specimen, has failed to bring to light more 
than one additional example, and that a minute one found last 
summer ; the writer thinks however, he has lately identified this 
mineral on the Pilot Mt. in Burke Co., N. C., with the same 
associations. 

Since the composition of this mineral is thus proved to be 
pure titanic oxide, and since the crystallization seems to distin- 
guish it from the three forms-of TiO, already known, the min- 
eral must be regarded as a new one and sufficiently character- 
ized to merit a name. [ therefore propose for it the name 
Edisonite, after Mr. Thomas Alya Edison, through whose 

enerosity the journey was made on which this mineral was 
ound, and also because of his always ready interest and help 
toward scientific research. 


I 
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Art. XXIX.—On two new masses of Meteoric Iron; by 
GeorGE F. Kunz. With Plate VII. 


1. Meteoric Iron from Linnville Mountain, Burke Co., North 
Carolina. 


A MAssS of meteoric iron* was found on Linnville Mountain, 
Burke Co., N. C., (long. 81° 35’ W. of Greenwich, lat. 35° 40’ N.), 
about the year 1882. It was handed to a country blacksmith in 
the vicinity who sold it to a tourist miner, and by him it was 
sold to Mr. Norman Spang, of Etna, Pa., who, not being a col- 
lector of meteorites, has kindly allowed it to come into my pos- 
session. 

This meteorite weighs 428 grams; the original weight was 
442 grams (154 ounces), the balance having been used for an- 
alysis and for etching; it is 2% inches (65"") long, 1% inches 
(385"™) high and 24 inches (38™") wide. One side is rather 
rough and the other pitted with very shallow pittings. Traces 
of the black crust of magnetic oxide of iron are still visible, 
and although the mass is not rusted, yet small drops of chlo- 
ride of iron have collected in the deep clefts, and in one of 
them was found a spider’s egg case, suggesting either that the 
iron is a recent fall or had been found on the surface of the 
ground. See figure 1 on Plate VII, natural size. 

In cutting a piece from the lower side, the blacksmith has 
destroyed considerable of the surface as well as the crust, on 
account of the toughness of the iron. The iron admits of a 
very high polish, ecg a rich nickel color, which under the 
glass and by reflected light, shows an apparent network of two 
distinct bodies. 

When bromine water or diluted nitric acid is applied toa 

olished surface of the iron it blackens and does not show the 

idmanstiitten figures. See figure 2 on Plate VII magni- 
fied two diameters. If this black deposit is washed off an 
orientated sheen appears which resembles that of the Green 
County iron described by Blaket and the iron in the Port 
Orford, Oregon, meteorite, as figured by Brezina and Cohen 
in “Die Structur und Zusammensetzung der Meteoreisen, 
ete.”t Almost the entire surface has, under the glass, the 
appearance of a meshwork of which the irregularly rounded 
centers have been eaten out. At a few places on both sides of 
a crack is a small piece of troilite 3°" by 14"™, through which 
are scattered small patches of meteoric iron that after etching 


* Exhibited at the New York Academy of Sciences, Dec. 5th, 1887. 
+ This Journal, IIT, vol. xxxi, p. 41. 
t Stuttgart, 1876, Lieferung I, Tafel VI. 
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exhibit beautiful octahedral markings so delicate as to be in- 
visible to the naked eye, and somewhat like those of the Taze- 
well, Claiborne Co., meteorite, though not more than one-tenth 
the thickness. 

The following analysis was kindly furnished by Mr. J. 
Edward Whitfield, of the United States Geological Survey, 
through the courtesy of Prof. F. W. Clarke. 


Linnville. Tazewell,* Bear Creek,+ 
Whitfield. Smith. Smith. 
84°56 83°02 83°89 
14°95 14°62 14°06 
.0°0 0°06 trace 
trace 
Phosphorus. .--- 0°19 0°21 
99°96 99°57 98°12 


It most closely resembles the Tazewell, Claiborne and Bear 
Creek, Col., meteorites in composition. I herewith take pleas- 
ure in thanking Mr. Norman Spang for his kindness in allow- 
= to secure the iron and facts of finding, Mr. J. Edward 

itfield and Prof. F. W. Clarke for the analysis. 


2. Meteorie Iron from Laramie County, Wyoming. 


"The Laramie County mass of meteoric iront was found 
by Mr. Edward J. Sweet, in the latter part of January, 1887, 
while he was prospecting in the Silver Crown District, almost 
in the center of town 14, range 70, between the middle and 
south fork of Crow Creek, Laramie County, Wyoming Terri- 
tory, about 21 miles west of Cheyenne, in long. 105° 20’ west 
of Greenwich and north lat. 41° 10’. When found it was half 
buried in decomposed granite and earth. After being a ten 
days’ wonder among the miners at the camp it was sent to Dr. 
Wilbur C. Knight, of Cheyenne, Wyoming, through whom it 
came into my possession. 

In shape this mass somewhat resembles an anvil (see fig. 3, 
two-thirds natural size). It weighs 25°61 lbs., 363 oz. Troy 
(11-616 kilos.) ; and is 17°5™ high, 14™ thick at the center and 
19™ at the widest point. The entire surface is still covered 
with the original crust of magnetic oxide of iron, which has 
been slightly acted upon by the atmospheric agencies. No 
trace of chloride of iron was perceived. There is no exuda- 
tion although it has been in my possession some months. The 


* Original Researches, 1884, p. 439. + This Journal, IT, vol. xix, p. 153. 
¢ Exhibited and described at the New York Academy of Sciences, Dec. 5, 1887. 
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surface is irregularly pitted, the largest of the pits being 3™ 
by 2 and very deep for their size., No troilite was observed 
either in the cutting or in the pitting. This iron is one of the 
Braunite group of Meunier. 

When etched with dilute nitric acid this iron does not show 
the Widmanstiitten figures, but under the glass the markings 
are seen to be similar to the Braunau Hauptmanndorff iron de- 
scribed by Tschermak* and Huntington,t+ (see figure 4). This 
beautiful structure is broken only by the thin layers of schrei- 
bersite, which divide a surface 25" square into over tweuty- 
five irregular crystalline parts. ' 

The specific gravity is 7630. The following analysis was 
kindly made by Mr. Howard L. Mclivain: 


Silver Crown. Rowton,$ Charlotte,§ Jewel Hill, | 

Flight. mith, Smith. 

ee 91°57 91°25 91°15 91°12 
8°31 8°582 8°05 7°82 
trace 0°72 0°43 
Phosphorus - - 07 0°06 0°08 
Oarbon ....... trace 
99°95 99°98 99 45 


It approaches more closely to the Rowton, Charlotte and 
Jewel Hill meteorites in composition. 

I take pleasure in thanking Dr. Wilbur C. Knight for assist- 
ance in securing the iron, and Mr. Howard L. MelIlvain for 
the analysis. 


+4. 


Art. XXX.—Fixperiments on the Effect of Magnetic Force 
on the Equipotential Lines of an Electric Current; by E. 
H. HALL, Assistant Professor of Physics in Harvard College. 


[Continued from the August number of this Journal, p. 146.] 


THE next to the last column in this table (August number) 
shows that the intensity of magnetic induction in the thin cross 
remains throughout very nearly the same as that of the mag- 
netizing field, but the intensity of magnetic induction in the 
thick cross, about 1} times as igen as that of the magnetizing 
field when this is weakest, falls to a value about 14 times as 
ag as that of the magnetizing field when this is strongest. 

he intensity thus attained is about 22000 c. g.s. units, a not- 
ably high 

* Sitzungsber. Akad. Wiss., Wien, lxx, Abth. i., p. 449. 

+ Proc. Amer. Acad. Arts and Sciences, May 12, 1886, p. 478. 

Trans. Royal Soc., Feb. 9, 1882. § This Journal, III, vol. x, p. 349. 

Tbid., If, xxxix, p. 24. 

| There may be a constant error of several per cent in the values of magnetic 
induction given in this article, as the area of the little test-coil used between the 
poles of the magnet is difficult to measure accurately. 
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It remains to give an account of experiments with other 
metals in which the effect of shape of cross-section has been 
in some measure tested. With these experiments will be de- 
scribed certain others closely related to them. 

Cobalt.—Wide and narrow: Two crosses of cobalt were cut 
from a rolled bar of this metal furnished by the courtesy of 
Mr. Joseph Wharton of Philadelphia. In each cross a line 
which had been transverse to the original bar became the 
direction of the main current. The approximate dimensions 
were as follows: 


Width of Thickness of Length of 
Main part. Arms. effective part. Main part. Arms. 
No. ] 1°8™m™ gmm 
2 0°77 5 


These crosses were compared in a magnetic field of intensity 
about 10700. The visible effect was large and the test was 


R. P. of No. 2 


easily made. The result was 1°12. 


The question arose whether any large part of the superiority 
shown by the narrow cross could be attributed to a greater 
heating of this cross by the direct current. Experiment con- 
vinced me that this was not the case. 

The R. P. of No. 1 appeared from a rough test to be about 

times as great as that of a very thin cross of cobalt taken 

rom the same bar, and to be described hereafter. This dis- 
crepancy is hardly significant in view of the roughness of the 
comparison and the uncertainty as to the thickness of the thin- 
nest cross. 

Thin cross ; field of varying strength: A part of the cobalt 
bar already mentioned was heated and hammered to reduce its 
thickness. The reducing process was continued by grinding, 
etc., until finally a cross was obtained, the dimensions of which 
were approximately as follows: 


Width of Length of 
Thickness. Main part. Arms, Main part. Arms. 
-048™™ 1 “5mm 2 Qum 4mm 


The value given for the thickness is a rough estimation of 
the average thickness between the arms. It may be wrong by 
10 or 15 per cent in either excess or defect. 

This piece of metal was, like most others that I have used, 
imbedded in a cement.of bees-wax and rosin on a glass plate. 
It was placed between the poles of the magnet in a narrow 
tank through which water flowed to control the temperature 
of the metal. The character and results of the examination 
are set forth in the following table, where M is the intensity of 
the magnetic field in absolute units : 


‘ 
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Date. Temp. M. R. P. x 106 
5 « 2+9° 1687 10940 


The main current through the cross was always about 0°1 abso- 
lute unit. 

The two determinations of M on Aug. 7 were not entirely 
independent, they being made from three sets of observations, 
of which the second set was used with the first to give the first 
value of M and again with the third to give the second value 
of M. The one test at a low temperature, 2°9°, was probably 
less reliable than the others. 

The fall of R. P. with fall of temperature appears to be 
about 4 per cent per 1° C. 

The increase in the R. P. column in fields ranging from 793 
to 5243 is perhaps purely accidental. The small but decided 
fall in going from the field 5243 to the field 9186 undoubtedly 
showsatrue decline. The significance of this decline should not 
be overlooked. The intensity of magnetic induction through 
this very thin piece of metal must in all cases have been al- 
most exactly as great as that of the magnetizing field. Hence 
the decline in the R. P. as the intensity of the field increases 
means a failure of the transverse effect in the cobalt to keep 
pace with the intensity of magnetic induction through the 
same. 

In this Journal for February, 1885, I gave as the R. P. of 
cobalt 2460 x 10-*,* with a fall of nearly 1 per cent for a fall 
of 1° C. The specimen that gave these values was very differ- 
ent in character from that used in the experiments of this arti- 
cle. It was cast cobalt and was quite brittle. It probably 
contained little, if any, iron, but was known to contain nickel. 
The specimen used in these later experiments is known to con- 
tain some iron and some carbon. I do not know whether it 
contains nickel. It is harder than most kinds of irdn, but not 
so hard as tempered steel. It is not brittle. Treatment which 
would temper or anneal steel produced no marked effect 
upon it. 

The impurities of the first specimen probably diminished 
its R. P. It is not known what effect the iron and carbon 


* This is the corrected value. See explanation in this Journal for August, 1888, 
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have in -the second. In view of the great difference between 
the R. P. of soft iron and that of tempered steel, the latter 
being, in some cases at least, about four times as great as the 
former, the difference in the behavior of these two specimens 
of cobalt should not, perhaps, excite surprise. 

An experiment was made to determine how much of the 
effect produced upon the equipotential lines in this more 
recently used cross by a magnetic field of about 9000 would 
survive the removal of the cross from the field. It appeared 
that this permanent effect was rather less than 1 per cent of 
the temporary effect and in the same direction. 

Nickel.—Thin Cross; field of varying strength: The speci- 
men of nickel that gave the quantitative results relating to this 
metal which I have published in previous papers, was a piece 
of commercial nickel plating stripped from the surface upon 
which it had been electrolytically deposited. I had now at 
hand a thin sheet of rolled nickel quite different in character 
from this specimen, much softer and more pliable. Little is 
known ..concerning the purity of the first specimen. The 
second, which like the cobalt bar already mentioned was given 
me by Mr. Wharton, is probably much the purer of the two, 
although it shows a trace of iron. The thickness is about 
0°3™", From this sheet a cross was made, of which the dimen- 
sions were approximately as follows: 


Thickness Width of Length of 
between Arms. Main part. Arms. Main part. Arms. 
1 1 gmm ymm 


With this cross: 


Aug. 12,1885 3595) —9121 
Aug. 12,1885 22°6° 3533 (9564 ¢ —9177 
Aug. 13, 1885 9152 —5776 


The direct current through the cross was about (1 absolute 
unit. 

It appears that the R. P. of this specimen of nickel is about 
two-thirds or three-fourths as great as that of the piece pre- 
viously used, but the uncertainty which exists regarding the 
thickness of each prevents any accurate conclusion upon this 
point. The diminution of R. P. when M increases from mod- 
erate values to higher values is very marked in each. It is 
somewhat greater in the later specimen than in the earlier, in 
which there was, according to the experiments of 1881, a fall 


from about 12500 with M=3600 to about 8400 with M=9100. 
This diminution, like that noted with the thin cobalt and in 
certain cases with iron, indicates a failure of the transverse 
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effect to increase proportionally with the magnetic induction 
through the metal.* 

As with the thin cross of cobalt, so with this thin cross of 
nickel an endeavor was made to detect a permanent rotation of 
the equipotential lines by a magnetic field of about 9000. No 
such permanent effect was discovered. If any existed, it was 
probably less than 1 per cent of the temporary effect. 

Crosses varying in shape of cross-section: Two crosses were 
cut from a commercial cast-nickel electrode and worked to the 
following dimensions approximately : 


Width of Thickness Length of 

Main part. Arms. between Arms. Main part. Arms. 

No. 1 gmm 1°:3g™m™ 93mm 4mm 
$i... 0°5 3°93 20 6 


The comparison of these two crosses was very rough, as the 
table here given will show. In this table M signifies, as usual, 
the absolute intensity of the magnetizing field; Tr. is the 
transverse current, not in absolute measure, the direct current 
being supposed constant throughout the whole series; and P 


is the R. P., not in absolute measure. 

No. Date. M. Tr. re 

i, Sept. 26, 1887.... 8300 652 104 

98, 1070 127 157 

2 “* 96, “ _... 8800 226 107 

cas BESO 214 243 
97, 3900 { 234 224 287 265 


It appears from this table, rough as it is, that in weak mag- 
netizing fields the R. P. of No. 2'is about four times as great 
as that of No. 1, that as stronger and stronger fields are used 
the R. P. of each diminishes, but that of No. 2 so much the 
more rapidly that in a field of 8300 the two are nearly equal. 
This accords well with the result of the somewhat similar tests 
made with Norway iron, and in this case, as in that, the differ- 
ence in behavior of the two crosses appears to be entirely 


* For further evidence upon this point, on June 28, 1888, having laid upon this 
nickel cross a single loop of wire, I made tests similar to those described in my 
article in this Journal last August as having been made with two crosses of iron. 
The magnetizing forces used were about 5500 and 10000 respectively. The result 
Was approximately as follows: ratio of magnetic induction through the cross in 
the two cases 1°8; ratio of transverse current in the two cases 1°1. 
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attributable to the greater ease with which the thicker and 
narrow piece of metal becomes magnetized. 

It would appear from the table as it stands that the thin 
cross has a maximum R. P. when M is something between 
1070 and 5100, but the experiments were so rough that their 
testimony upon this point is very doubtful. 

It might also be inferred from this table that the actual 
transverse current obtained from the thick cross had a maxi- 
mum value when M was something less than 8300. This seemed 
to me not impossible, but the experiments made could not be 
regarded as proving it. On Jan. 6, 1888, I returned to this 
matter and tested the thinner of these two crosses with mag- 
netizing forces about 13000 and 19000 ec. g.s. units respec- 
tively. The transverse currents produced in these two cases 
were nearly equal, whence I conclude that if there is a maxi- 
mum value of the transverse current for any particular high 
value of M, this maximum must be very obscure. It seems far 
more likely that the tranverse effect continues to increase with 
M, although very slowly indeed when M is very great. 

Bismuth.—In the summer of 1887, after I had begun pre- 
parations for a more thorough study of bismuth than I had yet * 
made, I was obliged to leave Cambridge. Messrs. Coggeshall 
and Stone, of the Harvard class of 1886, and Mr. W. C. Sabine, 
of the graduate department, took up the work for me. They 
sawed in two a thick cross of ordinary commercial bismuth 
about 28™™ long and 3°6™™ wide, and obtained thus two crosses 
of which one was about 0°86™" and the other about 3°13™™ in 
thickness. Their experiments, like those of Ettingshausen and 
Nernst,* indicate that the R. P. of bismuth is independent of 
the thickness, and show that when the intensity of the mag- 
netizing field is increased from 4600 to 12000 the R. P. of 
bismuth falls off very considerably. 

I have more recently made some experiments with the 
thinner of these two crosses. I find, as did Ettingshausen and 
Nernst, that magnetization in one direction. may produce in 
bismuth a greater transverse effect than magnetization in the 
opposite direction. This dissymmetry appears from my ex- 
periments to be very small, if it exists, when the magnetizing 
field is comparatively weak, 4500 or less. The experiments 
of Dee. 31, 1887, did not show it ina field of 8300, or plainly 
in a field of 11800, but those experiments were less carefully 
made than subsequent ones and are entitled to less credit. 
According to these later experiments the dissymmetry is well- 
marked in a field of 8000 or 9000 and is still greater in 
stronger fields. It was not greatly changed by reversing the 


* T have seen only that abstract of their article which appeared in the Beiblitter 
No. 5, 1887. 
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direct current through the cross or by reversing the facing 
direction of the plate between the poles. 

On Dec. 31, 1887, observing the dissymmetry, which I did 
not remember reading of, to be very great in a field of about 
19000, I cut off the direct current through the cross, and leav- 
ing the transverse circuit closed, tried the effect of the magnet 
upon the cross in this condition. When the magnet current 
ran in one direction, it had little, if any, effect upon the gal- 
vanometer in the transverse circuit; but when it ran in the 
other direction, it produced a deflection more than one-half 
as large as the dissymmetry which had been observed and in 
the right direction to account for it. When the transverse 
circuit was broken, the effect almost entirely disappeared, 
showing that the direct action which the electro-magnet ex- 
erted upon the galvanometer was very small. The poles of 
the magnet were about 3™™ apart in this case. The plate bear- 
ing the bismuth was not pinched between them, but it became 
warm enough to soften the cement to a certain degree. On 
Jan. 4th, with the poles about 7™™ apart, the magnet had a 
slight effect upon the transverse circuit, the direct circuit being 
broken, the change of deflection produced by reversal being in 
the same direction as on Dec. 31. Whether this small effect 
was unsymmetrical was not observed. This was after magnet 
and cross had been in use. At the beginning of operations on 
this day, while the poles were about 4™™ apart, there was no 
certain effect of this sort. I have no record of further observa- 
tions upon this point, which certainly demands investigation. 
The deflections observed may possibly have been merely acci- 
dental, but I do not think they were so. In the June experi- 
ments the poles were always about 7™™ apart and wads of 
cotton were placed between the plate and the poles on either 


side. 
Ettingshausen and Nernst state that the R. P. of “ bismuth 
sinks almost to + ....., when M increases from 1000 to 


16000,” and that in a very strong field the transverse effect 
actually diminishes when the field is made stronger. The R. 
P. of the specimen which I have used diminishes greatly as 
M increases, but in no case under my observation has an in- 
crease of M failed to produce an increase of the transverse 
current, due allowance being made for casual discrepancies. 
In the following table the column Tr. gives the relative 
values of the transverse effects obtained with the respective 
values of M. The results of Dec. 31, 1887 and Jan. 4, 1888 
have been reduced, as nearly as may be, to the scale of the 
June results by making all agree when M is about 10500. 
The column following Tr. shows roughly the dissymmetry 
which has been described. The column headed P gives the 


+ 
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R. P., not in absolute measure. 


lute measure, as usual. 
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The values of M are in abso- 


Date. M. TP. 
Dee. 31, 1887, 5000 69°5 139 
8300 99° =(50+49) 119 
11900 145° =(61°5+63°5) 105 
14700 131° =(60+71) 89 
19300 147° =(59+88) 76 
Jan. 4, 1888, 7800 99° =(46+53) 127 
13200 134° =(59+75) 101°5 
17600 165° =(67+98) 94 
June 27, 1888, 2260 34°7=(15°94+18°8) 154 
4600 66° 144 
- 8840 103°6=(48°3+55°3) 117 
* 9800 113° =(51+462) 115 
* 11900 128* =(58+70) 107 


It appears from this table, which is certainly not entitled to 
full confidence in its details, that the R. P. of bismuth dimin- 
ishes continually while M increases from 2260, the lowest value 
used, to 19300, the highest value used, the decrease being 
about one-half of the whole. 

During the experiments in June'a single loop of wire 
placed upon the bismuth strip was used, as such a loop had 
been used with iron, to test the magnetic induction through 
the metal. This quantity remained throughout proportional to 
the intensity of the magnetizing field, as it was expected to do. 

In a field of about 5000 a test was made in which the direct 
current was varied from about *12 to about °5 absolute units. 
The transverse current was found to be nearly, at least, pro- 
portional to the direct current. 

An unsuccessful endeavor was made to discover a permanent 
effect upon the equipotential lines in bismuth. The effect, if 
it existed, must have been very much less than one per cent of 
the temporary effect. The strength of field used was not 
recorded. 

I have made no attempt to determine the effect of change of 
temperature on the R. P. of this metal. 

In considering the fact that the R. P. of bismuth is very 
large, it should be remembered that the R. P. states the ratio 
of the transverse difference of potential to the direct current. 
This ratio is a useful one and is easy to find, but in order to 
indicate the amount of rotation, or change of direction of the 
equipotential lines, we need rather the ratio of the transverse 
difference of potential to the direct rate of fall of potential 
lengthwise of the strip examined. Bismuth has a very great 
electrical resistance, and the rate of fall of potential which 
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sends a given current through it is relatively large. Thus the 
R. P. of bismuth is perhaps 13000 times as great as that of 
gold and 800 times as great as that of nickel, but the equipo- 
tential lines in bismuth may not be rotated more than 200 
times as far as those of gold or more than 80 times as far as 
those of nickel, in the same magnetic field. 


SuMMARY. 


Experiments made with strips of steel, having longitudinal 
slits, are in agreement with predictions made in this Journal 
for February, 1885. 

The transverse current from a very short strip is smaller 
than that from a long strip. (Already announced by Ettings- 
hausen and Nernst.) 

The table of coincidences given by Mr. Shelford Bidwell in 
his theory of the “ Hall effect” is confirmed in the case of cop- 
per, iron and zine, but exceptions to it are found in “ French 
cold-rolled steel ” and aluminium. 

In silver and bismuth the R. P. appears to be independent 
of the shape of cross-section of strips examined. (This con- 
ane as to bismuth already announced by Ettingshausen and 

ernst. 

In “a magnetic metals, iron, cobalt and nickel, the R. P. is 
greatly dependent upon the shape of cross-section of the speci- 
men examined, being, in differently shaped pieces of a given 
metal in a comparatively weak magnetic field, apparently pro- 
portional to the intensity of magnetic induction through the 
respective pieces, and therefore much greater when the thick- 
ness of the piece is large compared with the width than when 
the opposite is the case. Therefore, although the mere pos- 
session of great magnetic permeability does not directly insure 
to a metal an especially large R. P., it may indirectly do so in 
a properly shaped specimen by insuring intense magnetization 
from a weak magnetizing force. 

In the case of cobalt and of nickel there is some evidence 
that the R. P. attains a maximum value at a low or medium 
stage of magnetization. (Ettingshausen and Nernst make a 
similar remark concerning cobalt, iron and antimony.) 

When a piece of iron, cobalt, or nickel is made to approach 
the state of “magnetic saturation,” the transverse current ob- 
tained from it increases somewhat less rapidly than the mag- 
netic induction through the metal, but experiments with very 
highly magnetized iron and nickel indicate that this transverse 
current tends toward a fixed limit rather than toward a maxi- 
mum followed by a decline. 

The R. P. of bismuth appears to diminish continually as the 
intensity of the magnetizing field rises from low to very high 
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values, but according to the experiments of this article the 
transverse current continues to increase throughout. (Ettings- 
hausen and Nernst state that in their experiments with bismuth 
the transverse current actually declined in value when the — 
magnetizing field was made very strong.) 

Strong magnetization of bismuth in one direction produces 
a much greater transverse current than equally strong magne- 
tization in the opposite direction. (This dissymmetry is noted 
by Ettingshausen and Nernst ) 

A slight permanent rotation of the equipotential lines in 
cobalt is produced by magnetization, the direction of the effect 
being the same as -that of the temporary effect. Nickel and 
— were tested hastily in vain for a similar permanent 
effect. 

The cobalt used in the experiments of this article has an 
R. P. about 44 times as great as that of the specimen previ- 
ously used, and its R. P. is relatively much less affected by 
change of temperature. 


Erratum: The sign — should be placed before the R. P. of silver in the August 
number of this Journal. 


Art. XXXI.—The Compression of Powdered Solids: A 
Note by W. Sprine. ; 


Mr. HALLOCK, in a note inserted in this Journal,* has been 
ood enough to recognize that his article entitled “The Flow 
of Solids” had through oversight been worded in such a way 
as to attribute to me the exact opposite of the conclusions [ 
had drawn from my researches. In effect, whereas my ex- 
periments were made in view of determining whether certain 
characteristic properties of the liquid state, such as the faculty 
of welding together, ete., existed to a more or less minimized ex- 
tent in solid bodies; Mr. Hallock, on the contrary, thought that 
the manifestation of these properties required previous lique- 
faction, so that I should have been wrong in assigning to the 
solid state some of the characteristic properties of liquids. The 
experiments he has made to verify this point have shown him 
that matter does really remain solid under strong compres- 
sion, unless the bodies experimented with occupy, as is the case 
with ice, a smaller volume in the liquid than in the solid state. 
But in the latter part of his note Mr. Hallock again takes up 
the interpretation of my results and objects that the majority 
of the phenomena mentioned by me are not due to cubic com- 
pression, but rather to kneading under pressure. 


* Vol. xxxvi, p. 59 
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I regret to be obliged to state that this new objection of Mr. 
Hallock’s falls wide of its mark, like the first; this time it is a 
case of misunderstanding fortified by confusion, for he again 
repeats exactly what I have — asserted myself. I may, 
therefore, be allowed to explain in English this time, on account 
of the importance of the subject, and to avoid a recurrence of 
misinterpretations, which simply mean a loss of time and labor 
to everyone concerned. 

When ten years ago* I began my researches on the compres- 
sion of powders my sole object was to ascertain whether solid 
bodies possessed the property of welding when their particles are 
put in perfect contact. I desired to find out whether the phe- 
nomenon of regelation could be generalized, since Faraday had 
shown that contact, or an extremely slight pressure, suffices for 
its production, contrary to J. Thomson’s view, who said pres- 
sure was the cause of the phenomenon. To realize this contact 
I thought it would be sildant to press the bodies strongly to- 
gether. To my mind, moreover, pressure was not an active 
agent in the matter, but only a means to the end, and I looked 
for the effects to contact alone. I have expressed myself thus 
on this point in nearly all my articles and it will therefore be 
sufficient to quote the following. 

After having recalled+ the fact that certain bodies, such as 
sodium nitrate, become a coherent mass when their powders 
are left undisturbed in a bottle for a certain space of time, and 
that the coherenee of the mass depended = contact, I said, 
“now, to increase the number of points of contact in a pow- 
dered body, it will be sufficient to put it under pressure heavy 
enough to cause the spaces between the fragments of the body 
to become filled up with their debris.” 

In another placet I said with regard to chemical reaction 
produced in my experiments—‘“ one must not not lose sight of 
the fact that pressure is not a chemical agent to the same ex- 
tent as heat or electricity.” But as I have always thought that 
contact was brought about by compression I have often for the 
sake of brevity, spoken of “ welding due to pressure”’ instead of 
always saying “welding due to contact produced by compres- 
sion.” I now see that I was unwise in thus wishing to econo- 
mize my time. 

Besides, as conclusive proof that it is always to contact that 
I assigned welding phenomena, chemical reactions and also in 
part the diffusion of solids, there is the fact that I deemed it 
necessary to operate in vacuo, on account of failures in prelim- 
inary experiments made under the ordinary conditions. This is 

* Bulletin de l’Académie de Belgique, II, xlvi, 1878. 


+ Bulletin de l’Académie de Belgique, II, xlix, p. 336, 1880. 
¢ Bulletin de la Société chimique de Paris, vol. xli, p. 497, 1884. 
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what I said on this point in 1880,*—“so that in my prelim- 
inary experiments I had not operated im vacuo and must conse- 
_— have enclosed a notable quantity of air in the powders 

compressed ; this, besides preventing by its presence intimate 
contact between the particles of solid matter and hindering 
their union, ete.” ; 

If a different pressure is necessary for different bodies, it is 
solely because all bodies are not equally hard and not because 
pressure is the immediate cause of their welding. 

Better yet, in all articles I have hitherto published on the 
chemical reactions of powdered solids I have shown the in- 
fluence of time on the chemical phenomena, by leaving the 
compressed bodies undisturbed for more or less time, and out 
of the compressor. Here it is evident that pressure had nothing 
more to do, as it existed no longer. Quite recently I sent an 
article to the Zeitschrift fiir Physik u. Chemie, containing 
the results of experiments of this kind, which lasted four years, 
and showing how a chemical reaction can complete itself if the 
matter is allowed the time for diffusion. They also explain 
Mr. Hallock’s results on the formation of alloys. 

Finally, from a rational point of view, there is no reason for 
assigning an active part to pressure in the phenomenon of weld- 
ing of bodies pure and simple, for the act of welding by no 
means brings about a permanent decrease in the volume of the 
matter, and from that moment it is not conceivable how it 
would possibly act otherwise than to establish as perfect a state 
of contact as possible. When Mr. H. states that welding takes 
place better by “motion under pressure” he is quite correct, 
for then the sliding of the grains on one another is eminently 
adapted to bring about perfect contact, because it expels inter- 
posed air and moisture, exactly as when clay is kneaded with 
the fingers. 

We will now consider another view of the question, and ex- 
amine the phenomena in which pressure acts as such, i. e. by 
the diminution in volume it causes in the matter operated on. 

In my experiments published in 1880 I found that pressure 
brings about changes of allotropic state in bodies, when the 
least dense variety is compressed at a certain temperature. This 
is what pressure does. Many proofs now exist in favor of my 
conclusions. I will confine myself to quoting the fine re- 
searches of van’t Hoff and Reicher on the shifting of the 
transition point by pressure.t These works have proved, in 
theory and practice, that rhombic sulphur passes to the mono- 
symmetric variety at 95°6° at the ordinary pressure, and at 
96-2° under 12 atm.; in other words 12 atm. pressure shift 
the point of transition 0°6°. This being the case 1,552 atm. 


* Loe. cit. + Etudes de dynamique chimique, Amsterdam, 1884, p. 198. 
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would transform one variety of sulphur to the other at a tem- 
perature of 18°. So it is not very astonishing that I arrived at 
this result with 6,000 atm. pressure, and I acquired this fact 
four years prior to the works of van't Hoff and Reicher. 

Again, pressure intervenes as such to facilitate phenomena of 
solid diffusion, when the volume of the matter after diffusion 
is smaller than that before diffusion. This I have already 
proved by numerous experiments, and will do so again in some 
I have already had in hand for a long time. 

Mr. Hallock says on the subject of solid diffusion, “I think 
no one would expect that a piece of copper and tin 
soldered together would diffuse and form a homogeneous 
bronze, nor would they expect that simple cubic static pressure 
would promote these reactions.” To my mind Mr. H.’s opin- 
ion would be valid if the resulting bronze were less dense than 
the mixture of copper and tin, but in the opposite case there 
would be found, not a homogeneous bronze, but an interpene- 
tration of the copper and tin at the surface of perfect contact, 
which would cease when the difference in density of succéssive 
infinitely thin layers, no longer had too high a value. This I 
have proved for the reaction between Na,CO, and BaSO,— 
and conversely—by studying the infiuence of time on the phe- 
nomenon and by showing that after some weeks a state of equi- 
librium is set np between the two bodies.* 

I am aware that these results may appear extraordinary, but 
I must express myself categorically, as they represent facts. I 
will also add that on his side Mr. C. Roberts Austent has ob- 
tained the blue alloy of copper and antimony at the surface of 
contact of the metals under pressure. 

I have neither exhausted my reply nor the subject, but I will 
let things remain in statu quo at present, as I think I have sufti- 
ciently shown that I never attributed an active part to pressure 
in the welding of bodies, but that it intervenes as such only 
when a decrease in volume is necessary to produce a physical 
or chemical change of state at a given temperature, and also 
because I shall treat all those points in detail when uniting my 
results in book-form, after the termination of my experiments. 


* Société chimique de Paris, 1884 et 1885. 
+ From a letter of Mr, Austen to the author. 
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Art. XXXII.—Preliminary notice of Beryllonite, a new 
mineral ; by Epwarp S. Dana. 


A FEW weeks since the writer received for examination 
some specimens of a mineral, the identity of which the finder 
had been unable to establish. A brief study made it clear that 
the mineral was new, and one offering a number of points of 
more than usual interest. A complete account of the mineral 
cannot be given until two or three months later, although the 
essential characters now known prove beyond a doubt that it 
is new; a preliminary notice at this time, therefore, seems to 
be desirable. 

The specimens of the mineral in hand consist for the most 
part of isolated crystals, or parts of crystals, and broken frag- 
ments from the size of a pea upwards. The largest crystal 
found is nearly an inch across, and the largest broken mass has 
a surface of 14 x 14 inches and a thickness of # inch. The 
crystals belong to the orthorhombic system, or if they vary from 
this the deviation is very small. They are short prismatic or 
tabular in habit. They show one highly perfect cleavage, as 
perfect as that of topaz; a second nearly perfect but interrupted 
at right angles to it (measured 90° 0’), a third very imperfect 
corresponding to the third pinacoid plane apparently at right 
angles to the others, and a fourth, in the zone of the last two 
corresponding to a prism of very nearly 60°. Calling the 
plane of perfect cleavage the base, c, and making the cleavage 
prism, m, the unit prism, the second cleavage is brachydiagonal 
b, the third macrodiagonal a. The crystals are highly modi- 
fied: in the prismatic zone there are seven prisms developed, 
the unit prism m, two macro-prisms and four brachy-prisms. 
The macrodome zone is also highly developed, the planes here 
corresponding very nearly in angle to the mead prismatic 
planes measured from the same pinacoid plane a; in other 
words, the axes } and ¢ are nearly equal. Only one brachy- 
dome has been noted. Of pyramids there are upwards of ten 
forming several prominent zones. Many of the crystals are 
twins and sometimes repeated twins with the cleavage prism, ™, 
of nearly 60° as the twinning plane—these are contact twins. 
A few examples have also been noted of what are apparently 
penetration-twins having a pyramid in the unit series and in- 
clined on ¢ about 60° as the twinning-plane. If we make this 
the unit pyramid, p, the approximate axial ratio is: 


= 05711: 0°94, 
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The other characters of the mineral are: hardness 5:5-6 ; spe- 
cific gravity 2°84; fracture conchoidal; luster vitreous and 
very brilliant especially on the fracture, except on ¢ pearly; 
color white to colorless ; transparent to translucent. The frac- 
ture surfaces normal to ¢ show a columnar structure. Before 
the blowpipe it decrepitates and fuses about 3 to a somewhat 
clouded glass, coloring the flame deep yellow. It gives color- 
less beads with borax and salt of phosphorus. No water was 
obtained in the closed tube. It dissolves entirely in hot hydro- 
chlorie acid, and the crust of salts obtained on evaporation 
gives a bright yellow flame, but the spectroscope shows nothing 
but the sodium line. 

A few tests in the wet way showed that the mineral was a 
phosphate, sodium being present as a base, and also a metal 
whose oxide is precipitated by ammonia. The other experi- 
ments noted above give important negative evidence of the 
absence of most of the other bases that might be looked for. 
A test for fluorine with sulphuric acid gave negative results. 

Since this examination was made a preliminary analysis by 
Prof. Horace L. Wells, of the Sheffield Scientific School, has 
shown the mineral to be an anhydrous phosphate of beryllium 
and sodium, with probably the formula NabePO.,,. 

A complete analysis will soon be concluded, and as promptly 


as possible we propose to give an exhaustive account of this 
new mineral. 

I would suggest the name Beryllonite, in allusion to the 
fact that it contains the rare element beryllium. The name of 
the gentleman to whom the credit of finding this new mineral 
is due, and that of the locality, are at his request withheld for . 
the present. 


SCIENTIFIC INTELLIGENCE. 


I. Puysics. 


1. Infra red Solar Spectrum.—W. pE W. Asnery (Phil. Trans. 
Lond., 177, 1886) with the aid of a Rowland concave grating 
has improved his map of the infra red portion of the solar 
spectrum. He employed a special emulsion of bromide of silver 
in connection with a collodium emulsion. The developer con- 
sisted of a ferrous oxalate of greater strength than that formerly ° 
employed by him. The amount of vapor in the atmosphere ex- 
ercises great influence upon the length of the infra red spectrum 
and especially upon the group from A to wave-length 8200, 
Four strong lines, X, (8497) X, (8542), X, (8661) and X, (8816), 
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also Y (8986) and Y (8990) are not telluric lines but belong, 
according to the author, to metals with low melting points. The 
catalogue of lines given by Abney includes 590 lines.— Beibldt- 
ter, Ann. der Physik, No. 5, 1888, p. 351. J. F. 
2. Photometry of Color.—A communication on this subject 
was read to the Physical Society, June 23, by Captain Anney. 
The apparatus consisted of a spectroscope and camera similar to 
those used by the author for the production of monochromatic 
light. A small shadow photometer served for the measurement. 
The screen was made of two parts—one the color to be tested 
and the other white or black according to the standard employed. 
The stick was arranged so that the shadows fell near the junction 
of the two parts. Light reflected from the surface of the first 
glass prism served to illuminate one shadow; and for the other, 
monochromatic light of any desired color could be used. The 
intensities were adjusted to equality by cutting off more or less 
of the stronger light by means of a revolving wheel with adjust- 
able sectors, the opening of the sectors being a measure of the 
luminosity of the pigment. In another arrangement a double 
image prism was used to separate the spectrum into two parts. 
Monochromatic light from one part passed direct to the screen 
through sectors in a rotating wheel, and monochromatic light 
from the other spectrum was reflected on the screen at a sufficient 
azimuth to give a separate shadow, by means of two total reflec- 
tion prisms. The losses by reflection were allowed for by obtain- 
ing the position of the adjustable sectors required to give equal 
intensities on a white screen. From the results color curves can 
be plotted for different pigments and templates constructed 
which, when rotated in the path of the spectrum, reproduce the 
corresponding color. In the course of the experiments many in- 
- teresting observations on color blindness were obtained. Colors 
could be imitated whatever the source used to produce the spec- 
trum.— Nature, July 19, 1888, p. 286. J.T. 
8. Heat Measurement.—At a meeting of the Physical Society, 
Berlin, Dr. R. von Hetmnotrz exhibited a new form of bolometer, 
differing from that used by Langley. In the latter’s instrument 
the alterations of electrical resistance produced by radiation are 
measured by introducing the exposed bolometer into one arm of 
a Wheatstone’s bridge, a similar one protected from the light 
being introduced into the second arm of the bridge, while the 
other two arms contain a corresponding resistance. In the new 
bolometer constructed by Siemens and Halske all four arms of 
the bridge are composed of equal wires rolled up into a coil and 
of these coils 1 and 3 are illuminated, while 2 and 4 are protected, 
and then 2 and 4 are illuminated and 1 and 4 protected. By 
this means a four-fold sensitiveness is theoretically obtained. 
All four coils lie inside a brass tube, and by turning a screw, at 
one turn coils 1 and 3, at another, 2 and 4 are brought opposite 
the opening. Langley’s results appear to be five times more deli- 
cate than those of the author. This is due to Langley’s galvano- 
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meter being twenty times more sensitive.— Nature, July 26, 1888, 
. 311. J. T. 

. 4. Ether Calorimeter.—Professor NEESEN, at a meeting of the 
Physical Society of Berlin, described an ether calorimeter which 
presents certain advantages over an ice calorimeter. It con- 
sists of a tube for the reception of the object. This tube is sur- 
rounded with a layer of lamp wick which dips into ether at its 
lower end. From the side of the outer vessel a tube passes with 
appropriate bending to a horizontal capillary tube containing as 
index some ether, and by a parallel capilliary tube to a second 
and similar calorimeter. After the index has been adjusted, its 
movement, as resulting from the vaporization of ether due to the 
warm object, indicates how much heat has been given up to the 
wick saturated with ether. The sensitiveness of this calorimeter 
is 2000 greater than that of an ice calorimeter. Specific heats of 
platinum, palladium and copper, and also the heat produced by 
the passage of an electric spark between a metallic point and a 
mass of mercury in the tube of the calorimeter were obtained. 
Extremely small masses could be examined by this apparatus. 
The apparatus could also be used in measurement of radiant heat. 
—Nature, July 26, 1888, p. 311. J, T. 

5. Electrolysis of Water.—In continuation of his previous re- 
searches upon this subject, H. von Hetmuorrz shows the influ- 
ence of occluded gases in the use of platinum electrodes, espe- 
cially if the platinum had been exposed to a flame in the process 
of cleaning. These occluded gases continue to manifest their 
action for a long period. The apparatus employed in the later 
researches consisted of a species of Sprengel pump, in one cham- 
ber of which electrolysis could take place under varying pres- 
sures. The limit for the development of gas was between 1°64 
and 1°63 volts, under a pressure of the gases amounting to 10™™ 
water.—Ann. der Physik und Chemie, No. 86, 1888, pp. 737- 
751. J. T. 


II. AND NatTuRAL History. 


1. Explosive volcanic eruption in Jupan on the 15th of July. 
—The following facts are taken from a letter of Mr. J. S. Mans- 
FIELD, Attaché of the United States Legation in Japan, written 
after a visit to the region, and published in the Atlanta Constitu- 
tion, excepting a few from Milne’s memoir on Japan volcanoes. 

The eruption took place from the principal peak of Bandai-san, 
and did its work with wonderful violence and despatch. 

This summit is the highest of the group of hills on the north side 
of Lake Inawashiro. In the hills, Mr. Milne states, there are hot 
springs, and also on the flanks of Bandai-san; and “ these appa- 
rently indicate the volcanic nature of the region.” He ascended 
it in three and one-half hours, and found the slope of the 
upper part 35°, and the summit, a sharp peak, 5100 feet above 
tide-level, but without signs of action. ‘ From the hot springs, 
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the scoriaceous appearance of the old lava-streams, and the tradi- 
tion in the neighborhood that it was once in a state of eruption,” 
this mountain is classed by Mr. Milne in the group of still active 
volcanoes (p. 113). 

Indicatiohs of approaching activity occurred on the 13th, when 
there were the rumblings of light earthquakes. On the 15th, at 
about 7 A. M., there was a more arousing disturbance, which was 
followed by three earthquake shocks at intervals of ten minutes ; 
then occurred a loud explosion the noise of which the people com- 
pared to the report of thousands of cannon discharged simultane- 
ously, accompanied by another terrible earthquake shock. A 
“ thick, black smoke” rose from the peak, and the region for eight 
or ten miles around became enveloped in, midnight darkness from 
a shower of fine black ashes and suffocating sulphurous dust with 
stones, At 10 o’clock a.m. the eruption was at its height, and at 
4 p.m. it was finished. The number of people who lost their 
_ lives, according to the official statement, was 518, besides 41 in 
the hospital ; but this was partly by drowning owing to the sud- 
den rise of the river Okawa. The flowing stream at the eruption’ 
was a stream of mud. The mud and fine ashes covered the east- 
ern and the northern side of the mountain, running down in 
streams each half a mile wide to a distance of four or five miles. 
Places one to two miles from the foot of the mountain suffered 
little from the ashes or mud-streams. There was no flow of lava. 
The eruption in all its features was of the explosive kind, much 
like those of Krakatoa and Tarawera. J. D. D. 

2. American Geological Society.—During the recent meeting 
of the American Association at Cleveland, the question of estab- 
lishing an American Geological Society, with reference to which 
a committee had been appointed some years before, was favorably 
discussed, and a provisional constitution and by-laws were ac- 
cepted. Professor Alexander Winchell was chairman of the 
meeting, and was continued as chairman of the committee of 
organization, It was agreed that the Society should meet for 
organization as soon as one hundred names were pledged. A 
society for the free discussion of the many questions which inves- 
tigations in various parts of the land are constantly bringing for- 
ward, for the sake of mutual increase in knowledge, and for the 
comparison and correction of views, is more needed in geology 
than in any other branch of science. It cannot fail to be of great 
service to the science and the members of the society. 

Further information may be obtained of Professor J. J. Steven- 
son, University of the City of New York, Washington Square, 
New York City, Secretary of the Committee. It is proposed to 
hold the first meeting within the week before the first of January. 

8. Cambrian Trilobites from L’Iglesiente in Sardinia; by 
Prof. Gruseppe Menecuini (from. vol. iii, of the Memoirs of 
the R. Comitato Geologico d’Italia. Firenze, 1888.)—Prof. Mene- 
ghini describes in this paper, from the lower beds 2 species of 
Olenus, 3 of Paradoxides, 5 of Conocephalites, besides mentioning 
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and figuring other undetermined species of each of these genera 
except Paradoxides and of Anomocare ; and from the upper beds, 
2 species of Anomocare, 1 of Platypeltis and 1 of Psilocephalus, 
Jonocoryphe and Liostracus. 
All are new species. ; 

4. A Bibliography of the Foraminiferu, Recent and Fossil, 
from 1565 to 1888, with notes explanatory of some of the rare 
and little known publications; by Cuartes Davis SHERBURN, 
F.G.S. 152 pp. 8vo. London, 1888. (Dulau & Co., Soho Square). 
—Mr. Sherborn’s Bibliography has been prepared evidently with 
great care and thoroughness. A letter of his published in Nature 
for April 19th states that he was prompted to prepare the work 
by the imperfections in the bibliography published by the Minne- 
sota Natural History a 

5. Decomposition of Native Iron Sulphides.—Prof. A. A. 
JULIEN has investigated with much care (Ann. N. Y. Acad. Sci., 
iv, 1888) the minerals pyrite, marcasite and pyrrhotite with refer- 
ence to their decomposibility in order to ascertain the cause of 
the difference in durability of some of the kinds of so-called 
pyrites. He reaches the conclusion that pyrite usually contains 
more or less marcasite, and as marcasite is the more oxidizable 
sulphide, the more marcasite present the more ready it is to oxidize. 
Pyrrhotite may be present in pyrite with the same result, but 
this is not common. The mixture of marcasite and pyrite, he 
observes, may be due either to mixture during crystallization or 
to alteration, and the alteration may go so far as to produce a 
paramorph. A light color in pyrite shading toward white, or 
specific gravity below 4°99 is evidence that marcasite is probably 
present, even when the pyrite is well crystallized; but “little dan- 
ger from decomposition may be expected down to a specific grav- 
ity 4°97, equivalent to at least 80 per cent of pyrite.” 

6. Rock-Forming Minerals; by Frank Ruttey, F.G.S. 252 
pp. 8vo. London, 1888 (Thomas Murby).—This is a useful book, 
giving in systematic form and with considerable fullness, the meth- 
ods of petrographical research and particularly the characters of 
the minerals which enter into the composition of rocks. There is 
no lack of books of this character, but for the most part they are 
in German, and the English-speaking student has been thus at a 
disadvantage; this new work will consequently find a welcome at 
once. 

7. Uraninite (Communicated).—Dr. W. F. who 
has been working for some time past on the composition of 
uraninite, states that he finds in the Middletown mineral 10 per 
cent of ThO,, in that from Branchville 7 per cent, and in that from 
Colorado, 7 per cent of ZrO, without Tho, The detailed dis- 
cussion of the subject will be published later. 

8. Heather in Townsend, Mass.—Mrs. Ratreu Batt, of Town- 
send Centre, Middlesex County, reported, this summer, a new 
station for Calluna vulgaris. The locality, which is only a few 
miles from the New Hampshire line, has just been visited by Dr. 
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Sereno Watson, Mr. Walter Deane and the present writer. The 
plant grows in large patches in a pasture on the south side of the 
railroad, half a mile from West Townsend. Strong plants of the 
common variety of the species are found in an area of about two 
acres of open field, here and there forming compact beds some of 
which are more than eighty feet in circumference. In the adjoin- 
ing woods only a single plant was detected, but a more protracted 
search would probably have brought others to light. The soil 
where the plants are most thrifty consists of sand mixed with 
gravel, and contains a fair amount of vegetable mould. The 
ground has a gentle slope with considerable inequalities, and, in 
a few places, is sufficiently wet to support a good growth of cran- 
berries, but the heather is abundant in the drier as well as the 
moister parts. The plant is thoroughly established, and appears 
as much a part of the indigenous vegetation as any of the native 
plants with which it grows. From its proximity to the Tewks- 
bury and Andover localities, which are perhaps twenty-five or 
thirty miles in an easterly direction, this station promised to be 
of special interest as bearing on the indigenous character of the 
heather found elsewhere in this country. Inquiry reveals the un- 
welcome fact that the Townsend heather comes from seeds which 
were sown there not very far from twenty years ago. ‘Mr, 
Eldridge Saunders, to whom the field belongs, states that certain 
relatives, on their return from a visit to Europe, brought back 
some plants of heather. From these plants a quantity of seed 
was obtained and sown in the pasture above described. The rela- 
tives do not recollect very distinctly the method of sowing the 
seeds, but it is remembered that there was some discussion, at the 
time, as to the best place for planting, and the decision was 
finally made to try the plants in this wet pasture rather than in 
the drier soil near the house. The date of sowing cannot be fixed 
more nearly than by the fact that the journey to Europe was 
made at some time during the progress of the Franco-Prussian 
war—that is, after tlie summer of 1870. The history of this sta- 
tion for Calluna throws much doubt on the native character of 
the plants at the other reported localities. It also indicates how 
readily this plant can be established even in our comparatively 
dry climate. It would appear to be possible to cultivate heather 
as a decorative plant on any of our moist sandy slopes. G. L. G. 

9. Insect Life.—A periodical bulletin with the title Insect 
Life has been commenced at Washington by the Department of 
Agriculture. It is devoted, as the title page of the first number 
states (dated July, 1888), to the economy and life-habits of insects 
especially in their relations to agriculture, and is edited by the En- 
tomologist and his assistants, with the sanction of the Commis- 
sioner of Agriculture, The journal will enable the department 
to give early publication to the facts and communications that 
are constantly reaching it from various directions, and render it 
of greater value to the public. The writer reads in it, with some 

interest the fact that “the Hessian Fly, Cecidomyia destructor, 
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has reached New Zealand,” the March number of the New Zea- 
land Farmer reporting it from four different farms in one of the 
districts, as it calls to mind his finding its pupe in the wheat 
fields of Minorca, Toulon and Naples in the year 1834, as re- 
ported in this Journal* by Mr. E. C. Herrick to whom specimens 
of the pup and insects were sent at the time. I may add that 
I was led to make the search for the pupe by my friend Mr. 
Herrick, who had become much interested in its history. It 


‘would now be interesting to learn whether the fly reached New — 


Zealand through America or in the opposite direction. J. D. D. 

10. Zhe Fauna of British India, including Ceylon and Burma. 
Part I, Mammalia, by W. T. Blanford, F.R.S. Published under 
the authority of the Secretary of State for India in council. 250 
pp. 8vo. Sontag 1888. (Taylor & Francis.) This is a care- 
fully prepared systematic treatise on the Mammals of India. The 
part here published closes with the Insestivora, leaving the Un- 
gulata, Rodentia, Edentata, Chiroptera, Cetacea, and Sirenia for 
another part. Several of the species are illustrated by excellent 
figures. 

“11. Entomology for Beginners, for the use of Young Folks, 
Fruit Growers, Farmers and Gardeners; by A. S. Packarp, 
Ph.D. 366 pp. 12mo. New York, 1888. (Henry Holt & Co.) 
—Prof. Packard’s Entomology for Beginners is made very attract- 
ive, by its copious and beautiful figures illustrating various insects 
of the several orders, and also their habits, structure, meta- 
morphosis, nest-making, constructive and destructive work. The 
work is also a practical one for the young entomologist, giving 
him directions for collecting, rearing, preserving, dissecting an 
mounting insects, and also for making microscopic sections of 
various kinds and for their preservation. It closes with a long list 
of works on Entomology and its several departments, besides a full 
glossary. The style of publication adds to the attractiveness of 
the volume. 


IIT. ScreNnTIFIC INTELLIGENCE. 


1. American Association for the Advancement of Science.— 
The meeting of this Association cpened at Cleveland on the 15th 
of August, under the presidency of Major Powell, Director of 
the U. 8. Geological Survey. The officers elected for the coming 
year are the following :— President: T. C. MENDENHALL. Vice- 
Presidents: Mathematics and Astronomy, R. 8S. Woopwarp; 
Physics, H. 8. Caruart, of Ann Arbor, Mich.; Chemistry, WM. 
L. Duptey, of Nashville, Tenn.; Mechanical Science and Engin- 
eering, A. Brarpsiey, of Swarthmore, Pa.; Geology and Geog- 
raphy, Dr. C. A. Wuire; Biology, Prof. G. L. GoopaLz; An- 
thropology, G. Matitory, of Washington, D. C.; Economic 
Science and Statistics, C.S. Hitt, of Washington. Permanent 


* Vol. xli, 154, 1841. 
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Secretary: F. W. Putnam. General Secretary: C. L. Mees, of 
_ Terre Haute, Ind. 

The next meeting of the Association will be held in Toronto, 
on the last Wednesday in August. 

The retiring’ president, Prof. 8. P. Laneiey, delivered an ad- 
dress on a History of a Scientific Doctrine ; Major Powe t, the 
President of the meeting, on Competition as a factor in Human 
. Progress ; C. E. Monrog, Vice-President of the Chemical Section, 
on Some Phases in the progress of Chemical Science; Prof. G. H. 
Cook, Vice-President of the Geological Section, on The Inter- 
national Geological Congress and our part in it as American ge- 
ologists ; Prof. C. C. Anzort, of the Section on Anthropology, on 
the Evidences of the Antiquity of Man in Eastern North America; 
Prof. Ormonp Stone, of the Section of Mathematics and Astron- 
omy, on the Motions of the Solar System; Prof. A. A. MicHELson, 
of the Physical Section, “ A Plea for Light Waves.” 

The following is a list of the papers accepted for reading :— 


Section A.—Wathematics. 


E. W. Hype: The directional theory of Screws.—Considerations on the funda- 
mental idea of quaternions. 

H. M. Parkuurst: Obliteration from illumination in stellar photometry. 

E. D. Preston: Deflections of the plumb line, and variations of gravity in the 
Hawaiian Islands. 

R. S. Woopwarp: Laws of frequency of errors of interpolated logarithms. 

J. W. Hoven: On anew method of construction of equatorial domes. 

JAMES McManon: A method of representing the imaginary elements of a geo- 
metric figure and of using them in construction. 

8. C. CHANDLER: On a new catalogue of variable stars. 

H. M. Pav: A new short period variable in Antlia. 

WILiiaM HARKNESS: On the value of the solar parallax deduced from the 
American photographs of the last transit of Venus. 

G. C. Comstock: A desideratum in the American Ephemeris. 

D P. Topp: Fusiyama, Japan, as a site for a mountain observatory. 

AsAaPH HALL: On the supposed canals on the surface of the planet Mars. 

WILLIAM Hoover: Preliminary elements of the orbit of comet 1886, IX. 

C. A. WaLpo: Note on the mathematics of the seismoscope. 

H. B. Newson: On some old and new theorems in Solid Geometry. 

Lewis Boss: Orbit of Brooks’s comet—1888, C. 

Irving StRinGHAM: On the measure of inclination of two planes in space of 
four dimensions. 

F. Boas: On census maps. 


Section B.—Physics. 


W. LeConre Stevens: On the quality of musical sounds. 

W. A. Rogers: On the radiation of heat between metals by induction and con- 
duction, with numerical results for steel and brass.—On the terms mass and 
weight. 

E. P. Howxanp: On the best methods of making instantaneous photographs. 
—Description of a new and improved dissolver for the lantern. 

C. A. OLIVER: Note upon retinal photography. 

R. S. Woopwarp: On the emissivity of a metallic bar cooling or heating in air. 

T. C. MENDENHALL: On dynamical units.—Effect of added term of the equation 
of the quadrant electrometer on its deflection curves. 

C. J. H. Woopsury: Protection of watches against magnetism. 
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F. P. WuitMAn: Photographic experiments on the color of the sky. 

J. W. Moore: Galvanometer for the vertical lantern.—Two strokes of lightning. 

A. A. MICHELSON and E. W. Mortzy: Description of apparatus for making a 
light wave the standard of length. 

R. B. Futton: Novel form of electro-magnetic telephone. 

E L. NicHoLs and W. S. FRANKLIN: Experiment on the direction and velocity 
of the electric current.—Spectro-photometric comparison of sources of artificial 
illumination. 

W. H. BristoL: New pressure indicator.—New self-registering thermometer.— 
New self-registering barometer. 

E. Merritt: Efficiency of incandescent lamps. 

J. B. WEBB: Floating dynamometer.—Impact in the injector.—Overhauling in 
a mechanical power. 

M. A. VEEDER. Causes of sudden variation of atmospheric pressure. 


Section C.— Chemistry. 


R. B. WARDER: Co-efficients of volatility for aqueous chlorhydric acid. 

W. A. Noyes : On a new method for the determination of the atomic weight 
of oxygen.—On the oxidation of nitro-p-xylene with potassium ferrocyanide. 

F. P. Dewey: Hampe’s method of determining cuprous oxide in metallic copper. 

F. B. Power: On the constituents of wintergreen leaves. 

S. B. NEwBERRY: Propylidene di-ethyl and di-methyl ethers.—The safety of 
commercial kerosene oils. 

THOMAS TAYLOR: A new vegetable dye.—The crystals of butter and fat. 

E. H. 8. Barney: On the presence and significance of ammonia in potable 
waters, 

C. F. Maysery and H. H. Daw: Composition of salt brines in Northern Ohio. 

Wm. P. Mason: Fatal poisoning by carbon monoxide. 

ALBERT W. SMITH: Lake Erie water at: Cleveland, Ohio. 

F. H. MorGan: Some notes on progress in chemical methods of water analysis, 
with especial reference to emmonia process.—Note upon iodine as a reagent in 
the analysis of drinking water.—Note on the final’ product of the action of con- 
centrated sulphuric acid on sugar. 

W. L. DupLEy: Some modifications of the methods of organic analysis by com- 
bustion. 

W. O. AtwaTeR: The chemistry of fish.—The quantities of nitrogen in pro- 
tean compounds, 


Section D.—Mechanical Science and Engineering. 

J. E. DENTON: On the possibility of identifying dry or saturated steam by 
visual observation of a jet of such steam flowing into the atmosphere.—Relative 
economy of high speed engines of less than 50 h. v., using steam by expansion 
and throttling respectively.—On the influence of moisture in steam upon the 
steam consumption per h. p. of engines of less than 50 h. p. 

WOLFRED NELSON: The Panama canal as it is. 

R. S. Peary: Recent Nicaragua ship canal surveys. 

D. S. Jacosus: Effect, of friction at the connecting rod bearings on the forces 
transmitted.—General solution of the transmission of force in a steam engine 
including the action of friction, acceleration and gravity. 

R. H. Tuurston: The second law of thermodynamics. 

W. J. Keep, C. F. Mapery and L. D. Vorce: The influence of aluminum upon 
cast iron. 

O. H. LanpRETH: The economical production of charcoal for blast furnace pur- 
poses. 


SecTIon E.— Geology and Geography. 
G. C. BRoaDHEAD: The geological history of the Ozark uplift. 
F. W. Siwonps: The Archimedes limestones and associated rocks in North- 
western Arkansas. 
ALEXANDER WINCHELL: Systematic results of a field study of the Archean 
rocks of the northwest. ’ 
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H. S. Wittiams: The use of fossils in determining the age of geologic terranes. 

J. E. Topp: The terraces of Missouri.—Extra morainic strive in the Missouri 
valley.—Evidence that Lake Cheyenne continued till the ice age. 

G. F. Wrigut: Boundary of the glaciated area in Dakota. 

A. 8. TirFany: Evidences that the Mohawk river, at a very remote period, 
changed its channel of drainage. 

F. H. KNowtton: The fossil wood and lignites of the Potomac formation. 

L. F. Warp: The paleontological history of the genus Platonus.—Remarks on 
an undescribed vegetable organism from the Fort Union group, Montana. 

C. A. WHITE: The Cretaceous deposits of North America. 

R. T. Hitt: The occurrence of chalk in the North American Cretaceous. 

J.S. NEwBERRY: The Cleveland Shale and its fossil fishes.—The oil field of 
Colorado. 

Epwarp ORTON: Discovery of sporocarps containing protosalvinia huroniensis 
in the Ohio shale.-—The recently discovered sources of oil and gas in Ohio, In- 
diana and Kentucky. 

H. P. Cusuine: A new gas well at Cleveland.—Geology of Cleveland. 

J. F. JAMES: The ancient channel of the Ohio at Cincinnati.—Ivorydale well 
in Mill Creek valley. 

P. MAx Fasuay: Notes on the preglacial drainage of Western Pennsylvania. 

J. W. SPENCER: Discovery of the ancieut St. Lawrence River.—Origin of the 
basins of the great lakes.—Establishment and dismemberment of Lake Warren.— 
Discovery of the outlet of the Huron-Michigan-Superior lakes to Lake Ontario 
by the Trent valley.—Erie the youngest cf all the lakes. 

T. C. MENDENHALL: On the inteusity of earthquakes with approximate calcula- 
tions of the energy involved. 

J. F. Kemp: On the trap dikes of Kennebunkport, Maine. 

N. H. WINCHELL: Some thoughts on eruptive rocks with special reference to 
those of Minnesota. 

C. W. Hatt: The distribution of the granites of the Northwestern States, and 
their general lithologic characters.—Some physiographic notes on Northeastern 
Minnesota. 

J.C. BRANNER: The geologic age of the crystalline rocks of Arkansas.—The 
age and correlation of the Mesozoic rocks of the Sergipe-Alagoas basin of Brazil. 

J.C. BRANNER and R. N. BRACKETT: The Peridotites of Pike County, Arkansas. 

A. WANNER: The discovery of fossil tracks in the Triassic of York County, 
Penn. 

R. Hay: Recent discovery of rock salt in Kansas. 

a LEVERETT: On the occurrence of the forest bed beneath intra-morainic 
ift. 

J. T. B. IvEs: On a new method of constructing geologic maps. 

R. OwEN: Probable derivation of the terrestrial spheroid from the rhombic 
dodecahedron.— Additional facts respecting the law governing the distribution in 
space of seismism. 


Section F.—Biology. 


N.S. Britton: A plea for uniformity in biological nomenclature. 

THOS. MEEHAN: A study of the Hydrangea as to the objects of cross-fertiliza- 
tion.—Some new facts in the life history of Yucca and the Yucca moth.—On the 
cause and significance of dichogamy in flowers.—Adaptation in the honeysuckle 
and insect visitors. 

C. L. SturRTEVANT: A phase of evolution. 

Jos. SCHRENK: Notes on the inflorescence of Callitriche. 

A. N. PRENTISS: Hygroscopic movements in the cone scales of Abietinez. 

J. B. SmitH: Sexual characters of the species of the Coleopterous genus Lach- 
nosterna. 

O. P. Hay: On the structure of the skull of the larva of Amphiuma.—A sup- 
posed new species of Branchipus from Indiana. 

W. EpGar Taytor: Color variations of Nebraska flying squirrels. 

T. B. StOweLL: The muscles of the soft palate in the domestic cat. 
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E. P. HowLanv: Some new experiments in producing anesthesia with nitrous 
oxide and air, and nitrous oxide and oxygen in condensed air chambers. 

W. J. BEAL: Comparisons of the flora of Hastern and Western Michigan in the 
latitude of 44° 40’.—Observations on the succession of forests in Northern 
Michigan. 

D. H. CAMPBELL: The systematic position of the Rhizocarpee. 

B. D. HALSTEAD: Pollen germination and pollen measurements, 

A. W. Butler: Observations on the house-building habit of the muskrat. 

HERBERT OSBORN: Metamorphosis in the pleurum of the Aleurodes. 


Section H.— Anthropology. 


R. B. Futon: Note on-certain prehistoric ornaments found in Mississippi. 

Franz Boas: The development of the civilization of Northwest America. 

W. M. BeaucHamp: The Onondagas of to-day. 

J. E. Topp: Some ancient diggings in Nebraska. 

H. T. Cresson: Remarks upon a chipped implement found in modified drift, 
on the east fork of the White River, Jackson County, Indiana.—Remarks on 
chipped implements from the Delaware gravel. 

GARRICK MALLORY: Recently discovered Algonkin Pictographs. 

F. W. Putnam: The serpent mound and its surroundings. 

Mrs. A. N. McGEE: Notes on American communities. 

E. S. Morse: On ancient arrows and a new method of arrow release. 

G. F. Kunz: On some recently chipped arrow heads from North Caroliva.— On 
a remarkable jadeite tablet from Santa Lucia Cotzulmalguayra, Guatemala.—On 
a remarkable gold ornament from the United States of Columbia. 

W.C. Wyman: Exhibition of copper implements from Wisconsin, and large 
stone axes from Missouri River. 

A. WANNER: Unfinished banner stones from the Susquehanna River. 

Horatio HALE: The Aryan race, its origin and character.—An international 
language. 

J. W. SmitH: Iowa mound-builder relics. 

Wu. Lissky, JR.: Some of the characteristics of the Yakutal Indians of Alaska. 

D. G. Brinton: Early man in Spain.—Traits of primitive speech.—A limonite 
human vertebra from Florida. 

W. M. Beaucuamp: The rarer Indian relics of Central New York. 

JOSEPH JASTROW: The Psychology of Deception. 

THOMAS WILSON: Men during the Paleolithic Period in America. 

Otis T. Mason: Woman's share in primitive industry. 

S. D. Peer: Some few groups of effigy mounds and their location and signifi- 
cance.—The clan system among the Mound Builders identified by their works.— 
Did the Cherokees build the so-called village enclosures of the Scioto valley ?—The 
mounds in the Mississippi Bottom Lands which are used as refuges from high 
water. 


Srection I.—Zconomic Science and Statistics. 


B. E. Fernow: Needs of a forest administration of the United States. 

Mrs. Laura O. TaLgot: Industrial farming. The vagrant, children and immi- 
grants. 

E. H. AMMIpown: Suggestions for legislation on the currency. 

EDWARD ATKINSON: The use and abuse of statistics. 

W. O. AtwateR: The food supply of the future and the doctrine of Malthus.— 
An error in our national dietary. 

C. 8S. Hii: Ship-building and shipping as a national economic.—The science 
of economic engineering. 

W. P. Switzter: The history of statistics and their value. 

H. C. Taytor: The Nicaragua Canal; its importance from an economic stand- 
point. 

S. Dana Horton: The parity of moneys, as regarded by Adams, Smith, Ricardo 
and Mills, 

HENRY FarQuHAR: Economic value of binary arithmetic. 

EpWarD DANIELS: Our monetary system. 
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C. K. RemMineTon: Cremation, past and present, with statistics pertaining 
thereto. 

J. R. DopGE: The International statistical Institute.—The agricultural surplus. 

H. E. ALvorD: The true basis for dealings in milk. 

Mrs. L. O. TauBot and C. W. SmILey: On the life of the late E. B. Elliot. 


ENTOMOLOGICAL CLUB. 


C. M. WEED: On the parasites of the honeysuckle sphinx, Hemaris deffinis.— 
On the hymenopterous parasites of the strawberry leaf-roller, Phoxopteris Comp- 
tana.—On a supposed hymenopterous parasite of the spotted lady-beetle, Megilla 
maculata. 

HERBERT OsBoRN: The food habits of Thripide.—Note on the origin of the 
wing in Aleurodes.—Note on Cicada rimosa in Iowa. 

O. H. Westcott: Entomological memoranda: Butterflies as carrion lovers. 
Summer and winter varieties of Melitza.—Unusual localities for pupation of 
Heterocera.—Comparative abundance of species of Lachnosterna.—Note on Cram- 
bidee.—A successful insect trap. 

D. Note on Hepialus argenteomaculatus. 

J. FLETCHER: On Colias eurytheme. 

E. A. SWARTZ: Geographical distribution of the semi-tropical Floridian Coleop- 
terous fauna. 

L. O. Howarp: A Californian parasite of a mealy bug (Daclylopius). 


BOTANICAL CLUB. 


B. E. FERNOLD: What is a tree? 

W. M. BeaucHamMP: Some Onondaga (Indian) names of plants. 

THoMAS MEEHAN: Irregular tendencies in tubifioral Composite. 

GEORGE VASEY: The vegetation of the great American desert. 

CHARLES P. BARNES: The acridity of Ariseema triphylla. 

A. A. Coster: Secondary effect of pollination. 

Mrs. H. L. T. Woucort: Is the amber-fruited choke-cherry entitled to a name? 

W. R. Lazensy: Two forms of Virginia creepers.—Notes on the flowering 
plants of Ohio. 

Jos. P. JAMES: Dentaria maxima.—<Asclepias tuberosa. 

ScRIBNER: Notes on Andropagon. 

SPAULDING: Changes in the Hoseplant induced by Puccinea graminis. 

WalTE; Changes in the local fungus flora of Champaigne, Il. 


SOCIETY FOR THE PROMOTION OF AGRICULTURAL SCIENCE. 
. WiLEY: The adulteration of lard and methods of analysis. 
.C. CALDWELL: Some phases of the present state of the nitrogen question. 
. M. Bascock: The presence of fibrin in milk. 
. E. SauMon: Present condition of the investigation of swine diseases.—The 
ication of pleuro-pneumonia. 


BOL Am 
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. A. Henry: The influence of certain foods upon the growth of pigs. 
. C. Kepzie: Tile drainage in relation to flood and drouth. 
. A. ForBES: The relation of wheat culture to the chinch bug. 
. V. Riney: Remarks on the Hessian fly.—Further notes on the hop plant 


G. H. Cook: Relation of Experiment Stations to State Boards of Agriculture 
and Agricultural Colleges. 

W. J. Beat: Some peculiarities of the plants of the plains of Northern 
Michigan. 

E. W. Hiu@arpD: Some reactions between alkaline salts and earthy carbonates. 


2. India in 1887, as seen by Robert Wallace, Prof. Agric. and 
Rural Econ., Univ. Edinburgh. 264 pp. 8vo, with numerous 
collotype and other plates. Edinburgh, 1888. (Oliver & Boyd, 
Edinburgh). This volume by Professor Wallace is one of great 
interest as regards the agriculture and forestry of India, and its 
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breeds of cattle, its stock raising, the extent of variations in 
breeds, cattle diseases, etc. Its photograph plates (collotypes) 
are 45 in number and are mostly devoted to the various breeds of 
cattle of different parts of India. Besides these there are other 
plates containing sketches of grasses and two colored maps illus- 
trating the orographic features and political divisions of India. 
Prof. Wallace, in the course of his descriptions of the cattle of 
India, states the remarkable fact that “however white the hair 
may be, all but a very small percentage have jet-black skins un- 
derneath.” An animal with a white skin is considered to be 
weakly. ‘There is little doubt,” he says, ‘that the black skin 
has much to do with the ability of Indian cattle to work in the 
sun without suffering as light-skinned cattle do.” White-skinned 
cattle are liable to have their skins sunburnt, and sometimes 
affected by an eruption. So also “ the skins of sheep, pigs, buffa- 
loes and horses under domestication in India are usually black or 
dark.” The best breeds of sheep have a white skin over the 
body, it being protected by the thick wool, but the head, in that 
case, is frequently black. The black color causes the skin to 
absorb more heat than the white skin, but also to give off more 
heat, and in addition the temperature is diminished much by 
evaporation from the skin. The natives of India appear to per- 
spire much less than Europeans, but because more of the perspira- 
tion passes from them in the form of vapor. 

3. Eclectic Physical Geography ; by Russretn Hryman. 382 
pp. 12mo, with numerous colored maps and other illustrations. 
Cincinnati, 1888. (Van Antwerp Bragg).—This volume, 
although small, gives an excellent review of the different topics 
embraced under the head of Physical Geography. The defini- 
tions and explanations are clear and well presented, though some- 
times too brief; the illustrations are very numerous and of supe- 
rior quality, and the presswork and general style of the volume 
of high credit to the printers and publishers. 

Index to the Literature of the Spectroscope by A. Tuckerman, Ph.D. 424 pp. 
8vo. 1888. Smithsonian Institution, No. 658. Washington, D. C. 

The Constants of Nature. Part I, A table of specific gravity for Solids and 
Liquids, New edition revised and enlarged. By F. W. Clarke, Chief Chemist 
U. S. Geological Survey. 410 pp. 8vo. 1888. Smithsonian Institution, No. 659. 
Washington, D. 

Transactions of the Connecticut Academy of Arts and Sciences. Vol. VII, 
Part 2. pp. 261 to 464, closing the volume. New Haven, Conn., 1888, The 
pages are occupied by six chemico-physiological papers covering 180 pages, by 
Prof. R. H. Chittenden, and M. T. Hutchinson, Prof. C. and J. A. Blake, Prof. C. 
and H. H. Whitehouse, Prof. C. and P. R. Bolton, Prof. C. and H. M. Painter, 
and Prof. C. and G. W. Cummins. These papers are followed by one of 16 
pages on New England Spiders of the Family Ciniflonide, by J. H. Emerton, 
illustrated by three plates—9 to 11. 


OBITUARY. . 

Sizas Srearns.—Mr. Silas Stearns, ichthyologist, and an effi- 
cient agent of the United States Fish Commission, died in Ashe- 
ville, N. C., August 2, 1888. He was born at Bath, Maine, on 
the 13th of May, 1859, and in the schools of that place received 
his early education. 
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In 1875 he went to Pensacola, Florida, and there became asso- 
ciated with his brother-in-law, Mr. A. F. Warren, in business. 
But he began there also his study of fishes and other species of 
the waters; and through his various excursions he became famil- 
iar with all the ins and outs of the coast from Pensacola to Key 
West. In 1878 he visited the Smithsonian Institution, and by 
his thorough and exact knowledge with regard to the fishes of 
the Gulf, their habits and their economic value, he attracted spe- 
cial attention from Professor Baird, Mr. Goode and others. The 
following year he spent at Waterville, Me., in classical studies at 
the Academy, for the benefit they might be to him as regards 
scientific nomenclature—showing thereby that earnestness and 
energy of character which was an assurance of future success and 
honor. Failing health compelled him to return to Florida, and in 
1880 he became a special agent of the U.S. Fish Commission, 
and also of the U. 8. Census Bureau, in charge of investigations 
of the marine industries of the Gulf of Mexico. His reports show 
that his work was performed with accuracy and fidelity. From 
this time his contributions to the Fish Commission became nu- 
merous and large, as the Annual Reports of the Commission show. 
Upwards of fifty new species of fishes were discovered by him or 
through his help, embracing much of what is known of the deep- 
water fishes of the Gulf; and four of the species—of the genera 
Lutjanus, Scorpzna, Blennius and Prionotus—bear his name. 
During these years in Florida naturalists investigating the fauna 
of the Gulf of Mexico have had his untiring aid, and most 
of them were guests under his roof and sailed in his boats 
on their collecting tours. They found in him a generous and 
most estimable friend. 

In 1886 Mr. Stearns was married to Miss Hays, of St. George, 
Maine. He leaves no children. DAVID STARR JORDAN. 

R. Cuiausitus.—Professor Clausius, the great mathematician 
and physicist, died on the 24th of August in his 67th year. His 
death takes away one of the world’s deepest thinkers, the value 
of whose contributions to physical science caunot be overesti- 
mated. The present development of thermodynamics is due to 
a large extent to his labors, in which field his investigations 
were numerous and profound. His work extended also over 
other branches of mathematical physics. His published papers 
number considerably over a hundred. He was also a most suc- 
cessful teacher and since 1869 has been a center of attraction at 
the University of Bonn. 

Ricnuarp A: Procror.—Professor Proctor, the English astron- 
omer, died on the 12th September in his 52d year. He has been 
best known as a lecturer and popular writer upon astronomical 
and kindred subjects. 

Puitie Henry Gosse, F.R.S., the eminent English zoologist, 
died on the 27th of August in his seventy-ninth year. 

M. Henri Desray, the French chemist, died on the 19th of 
July, in his sixty-first year. 
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Abortive organs, I, 1867. 

Absorption by leaves, II, 1870, 72. 

Abuta, Grisebach, II, 1859. 

Acanthaceze, I, 1878. 

Acer, Pax on, II, 1886; A. nigrum, I, 
1872, '73. 

Acnida, I, 1876. 


- Adansonia, Baillon, II, 1870. 


Agilops, wheat from, Dunal, IT, 1855. 

Aistivation, I, 1875; Henslow on, II, 
1878. 

Africa, South, II, 1870; Bolus, II, 
1886; Thesaurus, Harvey, II, 1859- 
61, '64, Flora Capensis, Harvey 
and Sonder, II, 1860, 63, 65; Junca- 
cez, Buchenau, II, 1875; Tropical, 
Oliver, II, 1870, 72, 78. 

Agardh, C. A., III, 1860. 

Agardh, J. G., Chlorodictyon, II, 1873; 
Species Algarum, II, 1852, 53, 64. 
Agassiz, Louis, II, 1875, III, 1873, "16; 

Nomenclature, Il, 1847. 

Agave, Engelmann, II, 1876. 

Agatea, I, 1852. 

Age of trees, I, 1844, 54; California, I, 
1857; De Candolle, IT, 1876. 

Agriculture, I, 1885; Botany, II, 1858; 
Johnson, II, 1841. 

Aira caryophyllea, I, 1861. 

Alaska, collections from, I, 1885. 

Alabama, Trichomanes from, I, 1853. 

Alge, Agardh, J. G., II, 1853, ’64; 
British, Harvey, II, 1852; Exsiccate, 
Farlow, II, 1877, 79; Farlow, II, 
1875; Fresh-water, Wood, II, 1873; 
Fossil, see Paleontology; Australian, 
Harvey, II, 1857, ’°64; Nereis, Har- 
vey, II, 1852, ’53, 569; North Atlan- 
tic, Dickie, II, 1870; Ocersted, II, 
1873; Reproduction, Pringsheim, II, 
1856; Unicellular, Braun, IT, 1856. 


Algeria, cedars of, Hooker, II, 1862. 

Allen, Grant, colors of flowers, II, 1883; 
Pedigrees of flowers, II, 1884. 

Allen, J. E., Victoria regia, II, 1854. 

Allen, T. F., Characez, II, 1879, ’82. 

Alps, Flora of, Ball, II, 1879. 

Ambrosia bidentata x trifida, 1, 1886. 

America, Central, Pyrolez and Mono- 
tropeze, II, 1870. 

America, North, Flora of, Torrey and 
Gray, I, 1838, II, 1841; Characteris- 
tics of the flora, I, 1884: Origin of 
Atlantic Flora, I, 1872; Remarks on 
Flora, I, 1882; Statistics of Northern 
States, I, 1856; Flora, Hooker, II, 
1841; Voyage to, Hooker’s, II, 1877; 
New species, Moricand, II, 1847; 
Sylva, II, 1841, ’42; Bryology, Mit- 
ten, II, 1864. 

America, South, Ball, IT, 1887; Apocy- 
naceze, Miers, II, 1878; Plants, Miers, 
IT, 1858; Hepaticee, Spruce, IT, 1886; 
Weeds, Schomburgk, II, 1880. 

American Academy, Address, I, 1866; 
Association, I, 1872, II, 1874, ’86: 
Botanists, circular letter to, I, 1885; 
Entomologist, II, 1870; Naturalist, 
II, 1874, 

Amherst Plants, Tuckerman, II, 1875. 

Ammobroma Sonore, Torrey, II, 1865, 
70. 

Ampelopsis, II, 1863. 

Amphipappus, I, 1844. 

Amur, Flora of, Maximowicz, IT, 1860. 

Anacardiacez, I, 1884. 

Anacharis, Babington, IT, 1872. 

Analytical Botany, Le Maout and De- 
caisne, II, 1868, ’73. 

Anatomy, Link, II, 1844; of leaves, De- 
Candolle, II, 1879; and Physiology, 
Mohl, IT, 1853. 


* Pre ee by Mr. A.B. Seymour. The numerals prefixed to the year refer to the 
Sections of the Chronological List. See Appendix to September Number. 
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Ancistrophora, I, 1859. 

Anderson, C. L., collections by, I, 1865; 
see Farlow. 

Anderson, T., III, 1872. . 

Andersson, N. J., II, 1860, III, 1882, 
RA; Galapagos Is., II, 1864; Palms, 
II. 1870; Salix, IL 1867 ; American 
Salices, II, 1858. 

Andes, Flora, Weddell, II, 1862; Peru- 
vian, Ball, II, 1886. 

Andrcecium, Morphology of, in Fumari- | 
aceze, Kichler, II, 1866; Movements, 
1884. 

Anemone Grayi, IT, 1884; A. nemo- 
rosa, 1873; A. nudicaulis, 
1886. 

Anemonella thalictroides, I, 1886. 

Angianthee, I, 1856. 

Angola, plants of, Welwitsch, II, 1872. 

Angstrém, J., III, 1879, ’80. 

Animals, variation of, Flower, II, 1873. 

Anisocoma, I, 1844. 

Annales Sci. Nat., IT, 1854. 

Anonacee, I, 1852. 

Antarctic Flora, Hooker, II, 1844, 149, 
52. 

Anther, nature of, Mueller, II, 1867; 
structure of, Oliver, II, 1862; in Tril- 
lium, I, 1876. 

Antherology, II, 1862. 

Antibes, Thuret, II, 1878. 

Antirrhina prehensilia, I, 1884. 

Apios, how fertilized, I, 1876. 

Apples, note on, I, 1873. 

Apocynacex, Miers, JI, 1878. 

Aquatic plants, Lynch, II, 1887. 

Aquilegia, synopsis, Baker, II, 1878; A. 
longissima, I, 1883. 

Arboretum, ‘Arnold, II, 1876; Arbore- 
tum et Fruticetum, Loudon, II, 1841; 
Segrezianum, Lavallée, II, 1877, 
83, 

Arboriculture, prizes for, Sargent, II, 


Arceuthobium minutum, I, 1872. 

Archeology, see Palzontology. 

Archiv fiir Naturgeschichte, IT, 1841. 

Arctic Flowers, Warming, II, 1887: Fos- 
sil Flora, see Paleontology; Plants, 
Dickie, II, 1859 ; Distribution, Hooker, 


II, 1862; Timber, I, 1879. 

Arctomecon, I, 1876. 

Areas of Preservation, Bentham, II, 
1870. 

Argyroxiphium, I, 1852. 

Aristotle, Tyndall on, IT, 1874. 

Arizona, collections from, I, 1882, ’85. 

Arnott, G. A. W., III, 1868, ’69; see 
Hooker. 

Aroidez, Schott, IT, 1862; Maximilianz, 
Peyritsch, IT, 1880. 


Arrow-poison, Schomburgk, II, 1841. 
Arsenic poisonous to plants, Ogston, IT, 
1860; taking of, by plants, Davy, II, 
1859. 
Arthur, J. C., Flora of Iowa, II, 1876; 
Pear blight, II, 1887; —, Barnes and 
| Coulter, Plant Dissection, IT, 1886. 
Artichoke, I, 1877. 
Arundo Donax, I, 1874. 
| Asclepiadaceee, I, 1885; Asclepias, I, 
1880. 

| Asexual growth from prothallus, Far- 

| low, II, 1874. 

| Asia, see Boissier; Asiatic Plants, II, 

| 1862, ’82, ’86. 

Asimina, I, 1886; Mstivation in, I, 
1875; Arillus, I, 1886. 

Asplenium Trichomanes, I, 1880. 

Assimilation, see Nitrogen. 

Aster, I, 1882. 

Asteranthos, Spruce, II, 1859. 

Astragalus, I, 1864; Bunge, II, 1870; 
A. insularis, Kellogg, II, 1884; new 
species, I, 1878, 

| Astrolabe, L, 1852. 

| Athamantha Chinensis, I, 1877. 

| Atlantic Flora, Cosson, TL, 1883, '85; 
North America, origin of flora, L 
1872; North, Algze, Dickie, II, 1870. 

| Atoms, ‘theory of, Wurtz, IT, 1874, 

| Attar ¢ of Roses, IT, 1875. 

| Austin, II, 1880, ’82; Musci, II, 

187i, "Hepatice, II, 1874. 

; Australia, II, 1866 ; Composite, I, 1852; 

| Isoetes, Braun, II, 1870; Tall trees, IT, 

| 1867; see Bentham, Harvey, Mueller. 

| Authorities, citation of, I, 1882. 

| Babcock, J., Invisible Life, IT, 1884. 

| Bacon, Life ‘of, by Church, II, 1884. 

Bacteria, DeBary, 1887. 

Babington, C. C., IT, 1852, 60; Anach- 
aris, II, 1872; British Botany, II, 
1843; Iceland, IT, 1870. 

Bailey, L. H., Carex, II, 1886; Talks 
Afield, If, 1885. 

Bailey, W. W., Collector's Handbook, 
II, 1882. 

Baillon, H.. Adansonia, II, 1870; Com- 
posite, IT, 1882; Dictionnaire de Bot., 
II, 1876, 79, 86, "STs Fertilization, 
IL, 1887; Histoire des Plantes, IL 
1870-73, 

Baker, J. G., Aquilegia, II, 1878; Bo- 
tanical Geography, II, 1875; Geogr. 
Distr. of Ferns, II, 1870; Iridaces, 
II, 1877; Liliaceee, II, 1870, °71; 
Mauritius and the Seychelles, II, 
1878; Tulipeze, II, 1874. 

Balanophores, Hooker, II, 1858; Wed- 
dell, IT, 1852. 
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Baldwin, H., Orchids, IT, 1884. 

Baldwin, W., Reliquiz, Darlington, II, 
1843. 

Balfour, I. B., II, 1887; Pandanus, II, 
1879. 


Balfour, J. H., III, 1885: Manwal, IT, 


1849. 

Ball, J., II, 1886; Alps, II, 1879; Pata- 
gonia, II, 1884; Peruvian Andes, II, 
1886; South America, II, 1887; see 
Hooker. 

Bambusaceze, Munro, II, 1870. 

Baptisia, II, 1872; fertilization, I, 1876; 
B. perfoliata, I, 1871. 

Barberry in New England, I, 1878. 

Barnes, C. R., see Arthur. 

Barringtoniacez, Miers, II, 1876. 

Barter, G. II, 1858. 

Bartling, F. G., III, 1876. 

Bartram, John, Memorial of, IT, 1850. 

Batis maritima, Torrey, II, 1853. 

Batrachium, Hiern, IT, 1871. 

Beal, W. J., II, 1876, ’87. 

Beans, how fertilized, I, 1876. 

Beccari, O., Gnetum Gnemon, II, 1877; 
Malesia, ITI, 1879, ’84, ’85. 

Bee, I, 1876. 

Beechey’s Voyage, Hooker and Arnott, 
II, 1841. 

Behr, H. H., San Francisco, II, 1884; 
and Kellogg, Anemone Grayi, I1, 1884. 

Behrens, J. W., Microscope, IT, 1885. 

Belgian botanists, Crepin, II, 1878. 

Bell Flower, how fertilized, I, 1876. 

Bengal, Commelynacee, Clarke, IT, 1870, 
"75; Cyrtandraceze, II, 1875. 

Bennett, A. W., Drosera, II, 1873; Hy- 
drolea, II, 1870. 

Bennett, J. J., II, 1857, 68; III, 1877; 
see Horsfield. 

Bentham, G., II, 1859, ’61, ’62, ITI, 
1884, ’85; Addresses, IT, 1862, ’70, 
‘73; Areas of Preservation, II, 1870; 
Flora Australiensis, II, 1858, ’63, 
67, 70,71, 74, 78; Florula Austral- 
iensis, II, 1865; British Flora, II, 
1858, ’87; Cassia, II, 1872; Clitoria, 
II, 1857; Composite, IT, 1873; Dal- 
bergiez, II, 1860; Euphorbiacee, II, 
1879; Graminez, II, 1882; Flora 
Hongkongensis, II, 1861; Legnotid- 
ex, II, 1859; Loganiacez, II, 1856; 
Mimosez, II, 1875; Monocotyledons, 
II, 1877; On natural history transac- 
tions and journals, II, 1866; Niger 
Flora, II, 1852; Nomenclature, I, 


1879, II, 1857; Progress of System- 
atic Botany, II, 1875; see Hinds. 

Bentham and Hooker, Genera Planta- 
rum, II, 1863, '68, "73, 76, '79, 
’83. 


Berg, III, 1868. 

Berkeley, M. J., I, 1857; Cryptogamic 
Botany, II, 1857; Tuberiform produc- 
tions from China, IT, 1859. 

Berkeley, M. J., and M. A. Curtis, Ex- 
otic Fungi, II, 1853. 

Bernhardi, III, 1852. 

Bertolini, Antonio, III, 1870; Miscel- 
lanea, IT, 1852, 55, ’57. 

Bessey, C. E., Botany, II, 1880. 

Betulaceze, Regel, II, 1862. 

Biasoletto, B., IIT, 1859. 

Bibliography, Pritzel, II, 1852; see 
Literature; Bibliographical Index, 
Watson, II, 1878. 

Bigelow, J., III, 1879, ’80. 

Bignoniacez, I, 1857; Bureau, 1870. 

Biology, Cook, II, 1878. 

Birds, Coues, II, 1884. 

Bischoff, G. W., III, 1855; Lehrbuch, 
II, 1843. 

Black Hills, I, 1880. 

Black Knot, Farlow, II, 1876. 

Blackie, II, 1861. 

Bloxam, A., III, 1879. 

Blume, C. L., II, 1852, IT!, 1862. 

Blytt, A., III, 1863; Norwegian Flora, 
II, 1876. 

Boeckeler, Scirpeze, II, 1870. 

Bohnensieg, G. C. W., Literature, II, 
1877, "78, ’82, ’84. 

Bois, D., see Pailleux. 

Boissier, E., IIT, 1886; Icones Euphor- 
biarum, II, 1866; Flora Orientalis, 
II, 1867, ’84; Diagnoses, 
II, 1852. 

Bojer, II, 1857. 

Bolivaria, I, 1852. 

Bolander, H_ N., collections by, I, 1868, 

Bolus, H:, Flora of South Africa, II, 
1886, 

Bonite, Voyage of the, II, 1852. 

Bonnier, G., see Van Tieghem. 

Bonpland, A., III, 1859. 

Bonplandia, II, 1854. 

Boott, F., III, 1864; Carex, II, 1858, 
61, ’68. 

Boott, W., III, 1888. 

Bornet, E., on Decaisne, II, 1883; 
Thuret, IT, 1876; Lichenes, IT, 1873 ; 
Nostochinez, II, 1876. 

Borraginacee, I, 1874, ’76, ’83. 


| Borodin, Chlorophyll, II, 1871. 


Borrer, III, 1863. 

Borszczow, E., IIT, 1879. 

Boston, Flora of, I, 1880; Fungi, Far- 
low, II, 1876, 78; Nat. Hist. Soc., 
address, Teschemacher, IT, 1841. 

Botany, Bessey, II, 1880; Bower and 
Vines, II, 1885, 87; Elliott, I, 1877:. 
LeMaout and Decaisne, II, 1868, '73. 
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Botanic garden, I, 1875. | Browallia elata, fertilization of, I, 1877. 
Botanical Club, letters to the, I, 1886; | Browne, D. J., trees of America, I, 
Gazette, Coulter, IT, 1880, ’86; Maga- 1846. 
zine, II, 1847; Teacher, Johnson and | Brunet, elements, II, 1870; Michaux, 
Eaton, II, 1841. II, 1864; woods of Canada, II, 1867. 
Botanische Zeitung, II, 1843, ’54. Bryinee, Lindberg, II, 1878. 
Botryopteris Forensis, Renault, II, 1876. | Bryology, N. W. America, Mitten, IT, 
Botrychium, Davenport, II, 1878; B. 1864, 
simplex, I, 1875, Buchenau, F., Juncacez, II, 1875, ’86. 
Boundary, British, II, 1864; Mexican, | Buckley, Arabella B., Fairyland of sci- 
see U. S. Govt. | ence, II, 1879. 
Bourgeau, E., III, 1878. | Buckley, S. B., IIT, 1885; Texas, I, 
Boussingault, II, 1863; Nitrogen, II,| 1862. 
1855, 58; Action of Foliage, II, 1866. | Buckleya, I, 1854. 
Bower and Vines, Practical Botany, IT, | Buek, H. W., III, 1879, ’80; Index to 
1885, ’87. | Prodromus, IT, 1841, ’43, ’60. 
Bowerbank, Spongiadz, IT, 1858. | Buffalo plants, Day, IT, 1884. 
Bowman, J. E., Fossil Infusoria, IT, 1841.| Bunbury, C. J. F., II, 1856; Frag- 
Braithwaite, R., British Moss Flora, II, | menta, IT, 1884, 
1881, 8%. | Bunge, Astragalus, II, 1870; Cousinia, 
Brand, Iodine in Plants, II, 1843. II, 1866, 
Brandegee, T. S., Colorado, II, 1876. Burck, W., II, 1878; see Bohnensieg. 
Brandis, D., see Stewart, J. L. | Burma, forests, Kurz, 1I, 1878. 
Braun, III, 1877, 78; Algee, II, 1856; | Bureau, E., Bignoniaces, II, 1870; III, 
Isoetes, II, 1870; Marsilia and Pilu-| 1876. 
laria, II, 1864, 71, 73; Polyembryo- | Burs, I, 1876. 
nie, II, 1861. | Bush and Son, cat. grape vines, II, 1884. 
Brazil, Smith, IT, 1880; see Martius. Bussey Institution, Bulletin, IT, 1876. 
Brebisson, III, 1873. | Butterflies, trapping of, I, 1880. 
Bree, C. R., Species not transmutable, | Buzareingues, C. G. de, III, 1858. 
II, 1861. | 
Brendel, Flora Peoriana, II, 1883. | Cactaceze, Engelmann, IT, 1857. 
Bretschneider, Chinese Botany, IJ, 1871. | Celebogyne, Braun, II, 1861. 
Brewer, W. H., collections by, I, 1865, | Cailletet, absorption by leaves, IT, 1872. 
68. Calamagrostis, I, 1862. 
Brewer and Watson, Botany of Califor- | Calliachyris, I, 1844. 
nia, II, 1876. | California, Acad. Sci. Bull., II, 1884, 
Breweria minima, I, 1884. | ’85; age of trees, I, 1854, ’57; bot- 
Bridges, III, 1866. | any of, 1868, ‘76; collections from, 
Briosi, G., Embrioni vegetali, IT, 1882. | I, 1859, ’65, ’67, ’85; diseases of 
Britain, Alge, Gray, II, 1866, Har-| ‘olive trees, Farlow, II, 1876; Gamo- 
vey, II, 1852; Association, II, 1874, | petale, I, 1876; Flora, Rattan, II, 
Address to, I, 1884; Flora, see | 1879, '82; see Rattan; forestry, II, 
Babington, Bentham, Hooker; Fossil| 1887; mammoth trees, I, 1854; new 
flora, see paleontology; Fungi, Cooke,| Composite, I, 1844; new species, I, 
II, 1872; Wild-flowers, Lubbock, II, 1868, '76; weeds, I, 1879. 
1875; Moss-fiora, Braithwaite, II, | California, Lower, I, 1861. 
1881, ’87; Museums, I, 1859; Plant | Calluna Atlantica, I, 1861; C. vulgaris, I, 
names, Earle II, 1881, Prior, II, 1864,| 1861, 76; Lawson, II, 1877. 
71, ’80. | Campanula, duplicate corolla, I, 1879; 
Britton, N. L., Scleria, II, 1885. | how fertilized, I, 1876. 
Bromfield, W. A., Flora Vectensis, IJ, | Campbell, D. H., Ostrich Fern, II, 1887. 
1857. | Camphor-tree, Junghuhn and De Vriese, 
Brongniart, A. T., III, 1876,’77; struct-! IT, 1852. 
ure of cone, II, 1873; fossil fruits, | Canada, Botanical Society, II, 1861, ’62; 
II, 1876. | Cat. plants, Curtiss, II, 1873, Ma- 
Brooks, W. K., heredity, Il, 1884. + coun, II, 1878, °85, ’87; Flora, 
Brown, Robert, III, 1858, '59; eulogy| Provancher, II, 1863; Ranuncula- 
by Martius, II, 1859; Works, II,} ce, Lawson, II, 1871; woods, II, 
1867, ’68, "70; first paper, II, 1872;| 1867. 
see Horsfield. ' Canary plants, Webb, II, 1852. 
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Canbya, I, 1876. 
Cape of Good Hope, see Africa, South, | 
and Harvey. 

. Cape San Lucas, I, 1861. 

Capitalization, I, 1887. 
Caprifoliacez, I, 1884. 
Caracas, A. E., II, 1878. 

Carbonic acid, decomposition by leaves, | 
II, 1863; from roots, Wiegmann and | 
Polsdorff, II, 1843. 

Carex, Bailey, II, 1886; Mexican bound- | 
ary, II, 1862; illustrations, Boott, IT, | 
1858, ’61, ’62, ’68; Schkuhr, Kunze, | 
II, 1841, ’52; Tuckerman, II, 
1843; perigynium and seta, McNab | 
and Dyer, Il, 1874; ©. gracilis and 
C. loliacea, I, 1847. 

Carey, John, III, 1880, ’84. 

Caribees, Grisebach, IT, 1858. 

Carnivorous plants, I, 1879, ’80; Beal, 
II, 1876; Hooker, II, 1874; see Fly 
and Moth. 

Carolina, fungi, Ravenel, II, 1852, 53, 
North, I, 1842, plants, Cur- 
tis, II, 1860. 

Carpenter, variation, II, 1884. 

Carson, J., III, 1877. 

Caruel, T., II, 1860; Nuovo Giornale, 
II, 1876; Taxonomy, II, 1884. 

Caruel, T., and Parlatore, Flora Ital- 
iana, IT, 1886. 

Caspary, R., Hydrillez, II, 1857. 

Cassia, Bentham, IT, 1872. 

Catalogue, Grisebach, II, 1867; Mosses ; 
and Hepatic, Cummings, II, 1885; 
Oyster, II, 1885; Patterson, IT, 1885, 
87; Trimen, II, 1885; Plants in 
Gray’s Manual, IT, 1859; see names 
of authors and geographical names. 

Caucasus Flora, Ruprecht, II, 1870. 

Cayuga flora, Dudley, II, 1886. 

Ceanothus, Watson, II, 1875. 

Cedar of Lebanon, I, 1865. 

Celakovsky, L., gymnospermy, II, 1879. 

Cellariens, new Analogy, II, 1882. 

Cell, Mohl, IJ, 1853; Schacht, IT, 1853; 
Trecul, IJ, 1855. 

Cellulose, Mohl, II, 1853. 

Central America, see America, Central. 

Centrostegia, I, 1857. 

Ceratophyllacez, I, 1837. 

Cesati, S., IIT, 1884. 

Cestrica, Flora, Darlington, IT, 1853. 

Ceylon, see Thwaites. 

Challenger expedition, II, 1885. 

Chapman, A. W., Flora of Southern 
States, IT, 1860, ’83. 

Characew, Allen, II, 1879, '82; Wall- 
man, II, 1858. 

Chare, calcareous, IT, 1873. 

Chatham Islands, Mueller, II, 1866. 


Chatin, Vallisneria spiralis, II, 1857. 

Check-list, see catalogue. 

Cheilanthes Alabamensis, I, 1876. 

Chemistry of vegetation, I, 1845. 

Chenopodiaceze, Moquin-Tandon, II, 
1841; Watson, II, 1874. 

Chihuahua, collections from, I, 1886, 
’*87; see Mexico. 

Child, production of organisms in closed 
vessels, II, 1865. . 

Chili, Flora, Gay, II, 1852. 

China, Botany, Bretschneider, II, 1871; 
Cypripedium arietinum, II, 1886; 
Expedition to China Seas, I, 1857; 
Gymnocladus, II, 1876; rice paper 
plant, Hooker, II, 1852; tuberiform 
productions, Berkeley, IJ, 1859; Veg- 
etable, Kan-sun, II, 1872. 

Chlorodictyon, Agardh, II, 1873. 

Chlorophyll, Mohl, IT, 1855; under sun- 
light, Borodin, II, 1871; grains, 
starch in, IT, 1875. 

Chloris Andina, Weddell, IT, 1862; 
Boreali-Americana, I, 1846. 

Choisy, II, 1857; Convolvulacez, Cus- 
cuta, IT, 1842, 

Chorizanthe, Parry, IJ, 1884. 


| Christian evidences, see religion. 


Chrysogonum Virginianum, I, 1882. 

Chrysocoptis, I, 1887. 

Church, on life, II, 1878; on Francis 
Bacon, II, 1884. 

Cinchona, Weddell, II, 1852. 

Cincinnati plants, Lea, II, 1849. 

Circulation of sap, Hoffmann, II, 1853. 

Cladrastis lutea, I, 1865. 

Clapp, Asahel, III, 1863. 

Clarke, C. B., IT, 1886; Commelynacez, 
II, 1870,’75: Cyrtandraceze, II, 1875; 
Composite, II, 1876; Cyperus, II, 
1884, 

Clark, F. C., Instinct and reason, II, 
1879, 

Clark, H. J., I[I, 1874. 

Classification and morphology, Goebel, 
II, 1887. 

Clavaud, Flore de la Gironde, IT, 1882. 

Claytonia, dimorphism in, I, 1876. 

Cleistogamy, I, 1873; in Impatiens, II, 
1877, 

Clematis, I, 1881; Kuntze, II, 1885; 
Megalanthes, Lavallée, II, 1884. 
Clerodendron, how fertilized, I, 1876; 

C. Thompsone, I, 1867. 

Cleveland, H. W. &., trees, IT, 1882. 

Climate, San Francisco, Cooper, II, 1874. 

Climatology, Grisebach, II, 1872. 

Climbing plants, J, 1872; Darwin, II, 
1865, '76. 


| Clinton, G. W., III, 1885, ’86. 


Clitoria, Bentham, IJ, 1857. 
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Clover, fertilization, I, 1876. Cork, De Candolle, II, 1862. 

Cocks, II, 1860. Corydalis aurea, I, 1886. 

Cogniaux, A., nomenclature, II, 1877. Cosson, E., Flora Atlantica, II, 1883, 

Colden, correspondence of, I, 1843. 85. 

Collections, II, 1843. Cosson and G. de Saint Pierre, Flore de 

Collectors’ Handbook, Bailey, IT, 1882. Paris, IT, 1883. 

Collinson, correspondence, I, 1843. | Cotton, Parlatore, II, 1867; Todaro, LI, 

Colorado, collections from, I, 1863, '78; 1878. 

Flora, Brandegee, II, 1876; Colorado | Coulter, J. M., Botanical Gazette, II, 
river of the West, I, 1860. 1880; Botany of Rocky Mountains, 

Coloration, I, 1876. . II, 1886; see Arthur. 

Colors of flowers, Allen, II, 1883. Cousinia, Bunge, IT, 1866. 

Columbia, Flora, Karsten, II, 1861. Coues, Elliott, Birds, II, 1884; Life, 

Columbia, British, Macoun, IT, 1877. IT, 1884, 

Comandra umbellata, I, 1853. Crawe, Dr. J. B., I, 1834. 

Comber, T., geographical statistics of | Crazy-weed, I, 1878. 

European flora, II, 1877. Creation, II, 1846. 

Commander Islands, collections from, I, | Creed of Science, see Religion. 

1885. Crépin, Belgian botanists, If, 1878; 

Commelynacev, Clarke, 1870, ’75; Hass- Rosa, II, 1873, "76. 
kar], IT, 1870. Crocker, II, 1861. 

Common plants, Goodale, II, 1879. Crocus, Maw, II, 1887. 

Compass plant, II, 1882. Croomia, I, 1859. 

Composit, I, 1852, ’74, ’80, ’84; An-| Crops, how feed, Johnson, II, 1870. 
cistrophora, 1, 1859; Australian, I, | Cross-fertilization, see fertilization. 
1852; Baillon, II, 1882; Bentham, | Cruciferze, Fournier, II, 1866. 

II, 1873; Eupatoriaces, I, 1851;{|Criiger, III, 1866; Monocotyledone 
Gnaphalioid, I, 1851; How fertilized, Epigyne, IT, 1853. 

I, 1876; India, Clarke, II, 1876; | Cryptogams, works of various authors, 
Mexican boundary, I, 1859; new If, 1852; Berkeley, II, 1857; Sexual 
genera, I, 1844, '73; new species, I, reproduction, Thuret, II, 1855; This- 
1879; Pacific R. R. Survey, I, 1857; tteton Dyer, II, 1875. 

Sandwich Islands, I, 1849; South} Cuba, Richard, II, 1852; Wright, II, 
Pacific, I, 1861; Texas, I, 1846. 1860; Catalogue, Grisebach, IT, 1867; 

Comstock, T. B., Utricularia vulgaris, Lichens, Tuckerman, II, 1864; Mos- 
II, 1876. | ses, Wright, IJ, 1862; Orchids, Lind- 

Condurango, I, 1883. | ley, II, 1858. 

Congress, St. Petersburg, IT, 1887. | Cucurbita, Naudin, II, 1857; tendril 

Coniferse, Celakovsky, II, 1879; Cone,| movements, Penhallow, II, 1887. 
Brongniart, II, 1873; Endlicher, II, | Cultivated plants, De Candolle, II, 1883, 
1850; Engelmann, II, 1879; Fertili- 85, ’87. 
zation, Delpino, II, 1872; Gray, II, | Cuming, IIT, 1866. 

1879; Gymnospermy, I, 1879; Van | Cummings, C. E., Mosses and Hepaticz, 
Tieghem, II, 1872; Veitch, II, 1882.! II, 1885. 
Conspectus, Nyman, IJ, 1879. Cupuliferze, Oersted, IT, 1871. 
Contributions, I, 1870, ’72, '74, ’76, °78, | Curran, IT, 1885. 
19, '80, ’82, '83, ’85, ’°88; Gray, Il, | Currey, IT, 1857. 
1874, 76, ’82, ’87; Miers, II, 1872; | Curtis, M. A., III, 1873; esculent Fungi, 
Watson, II, 1874, ’76, ’79, '82, ’83, °85.; II, 1866; Herbarium, II, 1872: 

Convolvulaceze, Choisy, II, 1842. | Plants of North Carolina, II, 1860; 

Cook, Biology, II, 1878. | Sketch by Wood, II, 1886; see 

Cooke, M. C., British Fungi, II, 1872;| Berkeley. 

Fungi, II, 1875; Cooke and Peck, | Curtiss, A. H., II, 1878; Catalogue, IT, 
Erysiphei, IT, 1872. 1875. 

Cooper, J. G., influence of climate, II, | Cuscuta, Choisy, II, 1842; Engelmann, 
1874; distribution of trees, II, 1860; ITI, 1860. 
see U. S. Govt. | Cycadaceze, Van Tieghem, IT, 1872. 

Coptis, I, 1887. | Cyclopzedia, Johnson’s, I, 1874. 

Corda, A. J. C., fecundation, I, 1837. | Cyclosis, II, 1874. 

Coriaria, Maximowicz, II, 1882; OC. | Cynomorium coccineum, Weddell, LI, 
thymifolia, IT, 1864. 1862. 
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Cyperaceee, I, 1834; Cyperus, India, 
Clarke, IT, 1884. 

Cypress, I, 1885. 

Cypripedium acaule, I, 1873; C. arieti- 
num, II, 1886; C. candidum, dimerous, 
I, 1866; fertilization, I, 1876. 

Cyrtandracez, Clarke, II, 1875. 


Dalbergieze, Bentham, II, 1860. 

Dana, J. D., Manual of Geology, IT, 1874. 

D’Anvers, N., Science Ladders, IT, 1884. 

Darby, J., III, 1878; Southern States, 
II, 1841, °55. 

Darbya, I, 1846. 

Darlington, W., II, 1863; Bartram and 
Marshall, IT, 1850; Flora Cestrica, IT, 
1853; Graminez, II, 1841; Reliquiz 
Baldwiniane, II, 1843; Weeds and 
Useful Plants, II, 1859. 

Darlingtonia, I, 1863; Torrey, II, 1853. 

Darwin, C., II, 1862, ITI, 1874, ’82, ’84; 
Life and Letters, IT, 1887; Climbing 
Plants, II, 1865, ’66, ’°76; Descent of 
Man, II, 1871; Dimorphism, IT, 1862, 
Domestication, II, 1868; Fertil- 
ization, I, 1877; Fertilization of Or- 
chids, II, 1862, ’70; Insectivorous 
Plants, II, 1876; Movements, II, 1881; 
Natural Selection, IT, 1860; Origin of 
Species, I, 1860, 1I, 1860; Does sea 
water kill seeds? IT, 1855. 

Darwin, F., II, 1886; Drosera, II, 1879; 
Light on Leaves, II, 1882. 

Darwiniana, I, 1876. 

Darwinism, I, 1876; Attitude of work- 
ing naturalists towards, II, 1873; 
German, II, 1875; Hodges, II, 1874; 
O’Neill, IT, 1880; Shepherd, II, 1884; 
St. Clair, II, 1874. 

Datura, I, 1859. 

Daubeny, III, 1868; Ozone, II, 1867; 
Trees and Shrubs of the Ancients, II, 
1866. 

Davenport, G. E., Botrychium simplex, 
II, 1878. 

Davy, E., Taking of Arsenic by Plants, 
II, 1859. 

Dawson, J. W., address, [I, 1874; Earth 
and Man, II, 1873. 

Day, D. F., Buffalo Plants, II, 1884. 

Deaf Mutes, DeCandolle, II, 1886. 

DeBary, Fungi, Mycetozoa and Bacteria, 
IT, 1887. 

Decaisne, J., II, 1852, III, 1882, *84; 
Bornet, II, 1883; Eryngium, II, 1874; 
Pear, II. 1858; Pomaces, IT, 1875; 
Pyrus, II, 1872; Wellingtonia, II, 
1855; see LeMaout. 

DeCandolle, A. P., IIT, 1843; Mémoirs 
et Souvenirs de, II, 1863; Théorie 
Elémentaire, IT, 1845. 
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DeCandolle, A. P. and A., Prodromus, 
II, 1843-'45, '48, '49, °54, °57, °58, 
62, '64-’68, °70, “74; Index, Buek, 
1841, '60. 

DeCandolle, A., Agassiz, II, 1875; Cul- 
tivated Plants, II, 1883, ’85; Deaf 
Mutes, II, 1886; Géographique Bo- 
tanique, II, 1856; Histoire des 
Science, II, 1873, ’85; Nomenclature, 
II, 1867, *70, ’83; Phytography, IT, 
1880; Fruit of Oaks, II, 1863; Phys- 
iological Groups, II. 1874; Tempera- 
ture and Altitude, II, 1875; Varia- 
tion, Distribution and Succession, IT, 
1863; Vicia and Triticum, IT, 1887. 

DeCandolle, A. and C., Monographiz, 
1878, 79, °83. 

DeCandolle, C., Age of Trees, II, 1876 ; 
Cork, IT, 1862; Dionzea muscipula, 
II, 1876; Anatomie Comparée des 
Feuilles, II, 1879; Théorie de la Feu- 
ille, II, 1868; Pepéracées, II, 1867; 
Vnilles, II, 1877; and R. Pictet, seeds 
endure cold, II, 1880. 

Dehérain, Evaporation, IT, 1871. 

Delaware, Newcastle Co., Tatnall, II, 
1861. 

Delessert, B., III, 1852; Icones, II, 
1846; Museum, Lasegue, IT, 1845. 

Delessert, F., III, 1869. 

Delphinium, I, 1887. 

Delpino, F., Fertilization of Coniferz, 
II, 1872; Formicarie, II, 1887; Re- 
vista Botanica, II, 1879. 

Dendrologie, Koch, IT, 1876. 

Denmark Flora, II, 1870; Esenbeck, IT, 
1854. 

Department of Agriculture, dismissal of 
botanist, I, 1872. 

Deppe, F., IIT, 1862. 

Descent of Man, Darwin, IJ, 1871. 

Descriptive Botany, LeMaout and De- 
caisne, IT, 1868, ’73. 

Desmidiez, Lagerheim, II, 1886. 

Destiny of Man, see Religion. 

Desvaux, A. N., IIT, 1858. 

Desvaux, K., IIT, 1858. 

DeVriese, W. H., II, 1852, III, 1862; 
Pandanez, II, 1854; Plante Indiz, 
IT, 1858; see Junghuhn, and Miquel. 

DeVriese, W. H. and Harting, Marra- 
tiacese, IT, 1855. 

DeVries, H., Resinous Matters, II, 1882 ; 
Planten-physiologie, II, 1886. 

Dewey, Chester, III, 1868. 

Dextrorse, I, 1877. 

Deyeuxia, I, 1862. 

Diagrams, Eichler, II, 1878. 

Dialysis with staminody, I, 1870. 

Diapensiacez, I, 1870, Maximowicz, 
II, 1871. 
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Diatoms, Wilson, II, 1876. 

Dicentra, I, 1876, ’78. 

Dichogamy, Epilobium, I, 1876; Spigelia, 
I, 1879. 
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Eaton, D. C., Ferns, II, 1878, '79, ’80; 
new Ferns from Mexico II, 1874; 
Filices Wrightianze et Fendlerianz, 
II, 1861; see Farlow. 


Dickie, Alge, II, 1870; Arctic Plants, | Ebenaceze, ‘Hiern, II, 1873. 


II, 1859. 

Dickson, Pinguicula, II, 1870. 

Dictionnaire de Bot., Baillon, IT, 1876- 
"79, '86, ’87. 

Dillwyn, L. W., ITI, 1858. 

Dimorphism, II, 1865; 
1876; Darwin, II, 1862, '78; 
sythia, I, 1873; Gelsemium, I, 1873; 
Linum, II, 1863; Mohl, II, 1865. 

Dionza, I, 1873; DeCandolle, C., II, 
1876; Errera, II, 1879. 

Diseases of Plants, Farlow, II, 1877; 
Orange and Olive Trees, Farlow, II, 
1876. 

Dissections, Arthur, II, 1886; Henslow, 
II, 1879. 

Dissothrix, I, 1851. 

Distribution, I, 1846, ’72, ’84, IT, 
1846; Arctic Plants, Hooker, II, 
1862; Baker, II, 1875; Batrachium, 
Hiern, II, 1871; Comber, II, 1877; 
DeCandolle, Ii, 1856, ’63; Ferns, 
Baker, II, 1870; Geol., 
Unger, II, 1846; Miquel, II, 1867; 
Rudolph, il, 1870; Dyer, II, 1879. 

Dodecatheon, 1886. 

Domestication, Darwin, II, 1868. 

Don, G. IIT, 1857. 

Donnersmarck, H. von, III, 1862. 

Dozy, II. 1852, III, 1857. 

Dragon Tree, Teneriffe, II, 1868. 

Drosera, I, 1871; Bennett, [I, 1873; Dar- 
win, F., II, 1879; Movements, I, 1873. 

Drugs, Lloyd, 1884, 85, ’86. 

Drummond, A. T., Canadian Timber, IT, 
1880. 

Drummond, H., Spiritual world, [I, 1884. 

Dryers, I, 1872. 

Dubuque, Address at, I, 1872. 

Duby, J. E., IT, 1852, III, 1886. 


Dudley, W. R., Cayuga Flora, IT, 1886. | 


DuMortier, B, C., III, 1879. 

Dunal, III, 1857; Wheat from gilops, 
IT, 1855. 

Durand, III, 1873, 74; Vitis, II, 1863. 

Durieu, M., TH, 1879. 

Duval- Jouve, Leaves of Grasses, II, 
1876. 


Dyer, W. T. T., Distribution, IT, 1879; | 


Thallophytes, IT, 1875; see McNab. 


Earle, John, English Plant Names, II, 


1881. 
Earth and Man, Dawson, IT, 1873. 


Eaton, Amos, III, 1842; see Johnson, 


Laura. 


in Claytonia, I, | 
For- | 


| Ehrenberg, C. G., III, 1877. 


Economic Botany, Kew Museums, II, 
1886, 

Edgeworth, IT, 1884. 

Edinburgh Botanical Soce., IT, 1875, 79. 


Kichler, A. W., III, 1887; Androecium 
in Fumariacee, II, 1866; Flower Dia- 
grams, II, 1878; "Jahrbuch, Il, sae 

Hisengrein, G. A., III, 1859. 

Elatines Americane, I, 1878. 

Elder, I, 1868, 

Electrical Currents in Plants, Kunkel, 
II, 1879. 

Elements of Botany, I, 1836, ’87; see 
Lessons; see Brunet, DeCandolle, 
Henfrey, Hooker, Jussieu, Kellerman, 
LeMaout, Lindley, Macloskie, Mas- 
ters, Oliver, St. Hilaire, Wood. 

Elliott’s Botany, I, 1877. 


of Palms, | Embryo, 


Elm, ane, I, 1876. 

| Elwes, H. T., Lilium, II, 1887. 

Origin, Henfrey, TI, 185%; 
Mohl, Radikofer, Schacht, II, 1856; 
see Briosi. 


| Emerson, Trees and Shrubs of Massa- 


| chusetts, II, 1847, "75. 

Enchiridion Botanicum, Endlicher, II, 
1841, 

Endlicher, Coniferee, IT, 1850; Enchiri- 
dion, II, 1841; Genera Plantarum, IT, 
1841, '50, °52; Mantissa, II, 1842, 
44; see Fenzl. 

Enenth, O., Pomology, II, 1880. 

Engelmann, G., II, 1845, III, 1884, ’85; 
Agave, II, 1876; Qactaceze, II, 1857; 
Conifers, IT, 1879; Cuscuta, IT, 1860; 
Grasses, II, 1859; Isoetes, II, 1882; 
Juncus, IT, 1866; Mexican Boundary, 
II, 1859; Oaks, II, 1876; Pinus, II, 
1880; St. Louis Acad., IT, 1878; 
Yucea, If, 1873. 

Engler, A., Tertiairperiode, II, 1882; 
Vegetable Kingdom, ITI, 1883, 

Entomophilous Flowers, Warming, II, 
1887. 

| Entwickelungsgeschichte, Haeckel, II, 
1876, 

Enumeratio Plantarum, Kunth, IT, 1841, 
44, 

Eophyton, I, 1871. 

Epigzea, I, 1872, ’76. 

Epilobium angustifolium, Dichogamy, 
II, 1876. 

Epipactis helleborine, I, 1879. 

Epping Forest, Wallace, II, 1878, ’79. 
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Equisetaceze, Wilde, II, 1864. 

Equisetum arvense, I, 1873. 

Erebus and Terror, voyage of, II, 1844. 

Erechtites, how fertilized, I, 1876. 

Ergot, IT, 1855. 

Eriogonez, I, 1870. 

Erodium, I, 1876. 

Errera, L.. Dionea, II, 1879; Pent- 
stemon, IT. 1879. 

Ervendberg, collections by, I, 1861. 

Eryngium, Decaisne, IT, 1874. 

Erysiphei, Cooke and Peck, IT, 1872. 

Erythree, Wittrock, IT, 1884, 

Erythronium propullans, I, 1871. 

Esenbeck, see Nees. 

Eucalyptographia, Mueller, II, 1879, 
85. 


Eucalyptus, Australia, Mueller, IT, 1859. 

Eupatoriacez, I, 1851. 

Euphorbiacez, Bentham, II, 1879; Bois- 
sier, II, 1866; Euphorbia, Warming, 
II, 1872; Cyathium, Mueller, II, 1872. 

Europe, Conspectus, Nyman, II, 1879, 
83; Geographical Statistics, Comber, 
II, 1877; Herbaria, I, 1841; Hymen- 
omycetes, Fries, II, 1875; Juncacez, 
Buchenau, II, 1886; Vegetation, Hen- 
frey, II, 1852. 

Evaporation, Dehérain, II, 1871. 

Evergreens, Hoopes, II, 1868. ° 

Evolution, Henslow, II, 1874; vs. evan- 
gelical religion, I, 1882; and theol- 
ogy, II, 1874; Williamson, II, 1874; 
Winchell, IT, 1874. 

. Excursion, I, 1879; N. Y., Pursh, II, 
1870; N. Carolina, I, 1842. 

Exploring expedition, see U. S. Govt. 


Faith, Science and, see Religion. 

Falconer, II, 1848. III, 1866. 

False indigo, I, 1876. 

Farlow, W. G., Algee, II, 1875; —, An- 
derson and Eaton, Alge, II, 1877, 
*79; Asexual growth of prothallus, 
II, 1874; Bussey Bulletin, II, 1876; 
Plant diseases, II, 1877; Fungi near 
Boston, II, 1878; Onion-smut, II, 
1877, 

Fauna within animals, Leidy, IT, 1853. 

Feay, W. F., ITI, 1880. 

Fecundation, discovery relative to, I, 
1837; Radlkofer, II, 1858; see Fer- 
tilization. 

Fée, II, 1858. 

Feejee Islands, Hedycaria, I, 1866; 
Vegetable productions, II, 1863; see 
Seemann. 

Fendler, Augustus, I, 1849, III, 1885; 
Ferns of Trinidad, II, 1878; Filices, 
Eaton, II, 1861; New Mexico, II, 
1849; Venezuelan Mosses, II, 1879. 
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Fenzl, E., III, 1880. 

Fenzl and Endlicher, Genera Plantarum, 
II, 1852. 

Ferns, Distribution, Baker, Il, 1870; 
Eaton, II, 1878-’80; Fertilization, 
Hofmeister, II, 1855 ; Historia filicum, 
Smith, II, 1878; Kentucky, William- 
son, II, 1878; Lyell, Ii, 1870; 
Meehan, II, 1878-80; new species 
from Mexico, Eaton, IT, 1874; Par- 
thenogenesis, II, 1874; Robinson, II, 
1878; Species Filicum, Hooker, II, 
Filicum, I], 1875; Trinidad, Fendler, 
II, 1878; Filices Wrightianz et Fend- 
lerianze, Eaton, II, 1861. 

Fertilization, I, 1876; Baillon, II, 1887 ; 
Browallia elata, I, 1877; Conifere, 
Delpino, II, 1872; Ferns, Hofmeister, 
II, 1855; Gentiana Andrewsii, I, 
1877; Grasses, Hildebrand, II, 1873; 
Cross-, I, 1871, 77, Benefits, I, 1876; 
Cross- and Self-, Darwin, I, 1877, II, 
1878; Self-, I, 1879, Henslow, IJ, 
1879; by Insects, I, 1872, ’82, Dar- 
win, IT, 1877, Loew, II, 1887, Lub- 
bock, II, 1875, Meehan, II, 1876, 
Mueller, II, 1883, Ogle, II, 1870; 
Orchids by Insects, I, 1862, Darwin, 
II, 1862, "77, °78; Trichostema 
by Insects, II, 1878; see Fecundation. 

Festuce of Europe, Hackel, II, 1883. 

Fibres, Squier, II, 1862. 

Ficinus, H. D. A., ITI, 1858. 

Field, Forest and Garden Botany, I, 
1868. 

Fielding, H. B., and G. Gardiner, Ser- 
tum plantarum, IT, 1844. 

Fijiam, see Feejee. 

Fire-weed, I, 1876. 

Fischer, III, 1854, 

Fischer, F, E. L., and Meyer, C. A., Ser- 
tum Petropolitanum, II, 1847. 

Fiske, Johu, Destiny of Man, II, 1884. 

Flora within animals, Leidy, II, 1853; 
of North America, Torrey and Gray, 
I, 1838, II, 1841; of North America, 
Characteristics, I, 1884; Synoptical, 
I, 1578, ’84; see names of authors 
and countries, see Forest, and Sylva. 

Florida Fruits, II, 1886. 

Flower, evidence of modification of An- 
imal forms, IT, 1873. 

Flowers and Ferns, Meehan, IJ, 1878- 
80; and Fruit, Baillon, II, 1870; 
Fruits and Leaves, Lubbock, IT, 1886 ; 
and Insects, Lubbock, II, 1875; Fleurs 
de Pleine Terre, Vilmorin, II, 1864, 
68, 'T1. 

Fliickiger and Hanbury, 
graphia, IT, 1875. 


Pharmaco- 


\ 
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Fly, beheaded by Mentzelia, I, 1879; 
Fly-catcher, I, 1871, Sarracenia, I, 
1873. 

Folia Orchidacea, Lindley, II, 1853, ’54. 

Foliage, see Leaf. 

Forbes, II, 1886. 

Foreign Plants, Invasions of, I, 1867. 

Forests and Forestry, Beal, II, 1876; 
Forest Botany, I, 1868; Burma, Kurz, 
II, 1878; California, If, 1887; Geog- 
raphy, I, 1878; India, Stewart, Bran- 
dis, II, 1875; Journal, II, 1882; Sar- 
gent, II, 1885; Vasey, II, 1876; Wal- 
lace, II, 1878. 

Forestiera, J, 1859. 

Formicarie, Delpino, Ii, 1887. 

Forms of Flowers, Darwin, II, 1878. 

Forsythia, dimorphism, I; 1873. 

Fort Tejon, I, 1859. 

Fortune. R., ITI, 1884. 

Fossil, see Palzeontology. 

Fournier, Crucifers, IT, 1866. 

Fowler, J.. New Brunswick Plants, IT, 
1885. 

France, Bull. Soc. Bot., II, 1887; Plants 
Naturalized in, II, 1886; Paleon- 
tology, Martius, [I, 1877. 

Fraxinus, Wenzig, IT, 1883. 

French Association, II, 1874. 

Fries, E. M., III, 1878, ’°79; Hieracium, 
II, 1852; Hymenomycetes, II, 1875; 
Summa, IT, 1852. 

Fremont, collections by, II, 1853. 

Fresenius, G., Grundriss der Botanik, 
TI, 1843. 

Frost, C. C., IIT, 1884, 

Frost, plants killed by, Goeppert, II, 
1871. 

Fruits, did man make them? I, 1874; 
Florida, IT, 1886; Fruit Trees, slit- 
ting bark, I, 1875. 

Fumariacez, Andrcecium, Eichler, I, 
1866. 

Fungi near Boston, Farlow, II, 1876, 
18; Caroliniani Exsiccati, Ravenel, 
II, 1852, 53, 61; Cooke, II, 1872, 
"15; DeBary, II. 1887; 
Curtis, II, 1866; Exotic, Berkeley and 
Curtis, II, 1853 ; Oersted, If, 1873. 

Furnrohr, A. E., IIT, 1862. 

Fuckel, L., II, 1877. 

Future Life, see Religion. 


Galapagos Islands, Andersson, II, 1864. 

Gamopetale, I, 1878, ’85, ’87; of Cali- 
fornia, Gray, I, 1876. II, 1876; Check- 
list, Patterson, IT, 1885. 

Garberia, 1, 1879. 

Garden, I, 1868, II, 1872; Thuret, II, 
1878; Botany, I, 1863, ’68; see Bo- 
tanic. 


Esculent, | 


Gardiner, G., see Fielding. 

Garnsey, E. F., II. 1887. 

Gasparrini, ITT, 1868. 

Gattinger, A., Tennessee Flora, JI, 1887. 

Galleotti, H., III, 1859. 

Gay, C., Chili, IT, 1852. 

Gay, Jacques, IIT, 1864. 

Gaylussacia brachycera, I, 1875. 

Gelsemium, I, 1873. 

Gemmation, Hypocotyledonary, I, 1871. 

Gentiana Andrewsii, fertilization, I, 
1877. 

Gentianacexw, I, 1857, new Genus, 
I, 1880. 

Genera Illustrata, I, 1848; Genera of 
Plants, see Salisbury; Genera Planta- 
rum, see Bentham and Hooker, and 
Endlicher. 

Geographical Botany, see Distribution. 

Georgia Mosses and Hepatice, I, 1846. 

Geological Survey, see U.S. Govt. 

Geology, Manual of, Dana, IT, 1874. 

Gerardia tenuifolia, I, 1879. 

Germany, Flora, Esenbeck and Spinner, 
If, 1852, 54; Ivy, I, 1868; Profes- 
sorships, II, 1852; Rabenhorst’s Kryp- 
togamen-Flora, II, 1885. 

Geum, Scheutz, IT, 1872. 

Gilbrest, Helianthus annuus, II, 1880. 

Gingko, ‘Heer, IT, 1880. 

Gironde, Flore, Clavaud, IT, 1882. 

Githopsis, I, 1882. 

Glumacee, Steudel, E. G., II, 1854, ’56. 

Gnaphaliee, I, 1851, 

Gnetaceze, Van Tieghem, II, 1872; Gne- 
tum Gnemon, Organogeny, Beccari, 
II, 1887. 

Godet, C. H., II, 1852, III, 1880. 

Godron, IIT, 1882; see Naudin. 

Goebel, K., Classification and Morphol- 
ogy, IT, 1887. 

Goeppert, H. R., III, 1885; 
killed by frost, II, 1871. 

Goethe, Metamorphosis, IT, 1864. 

Goldie, John, III, 1888. 

Gonidia, II, 1874. 

Gonolobus Shortii, I, 1883. 

Goodale, G. L.; Common plants, II, 
1879; Physiological Botany, II, 1885; 
see Sprague. 

Goodale, G. L., and Hyatt, Guides for 
Science-teaching, II, 1879. 

Goodeniaceer, I, 1861. 

Goodwin, Science and Faith, IT, 1884. 

Gooseberries, I, 1876. 

Gossypium, see Cotton. 

Gottsche, IT, 1852. 

Grafting, heterogeneous, Strasburger, 
II, 1886. 

Graham, Creed of Science, IT, 1882. 

Grand Cajion, how to-reach the, I, 1885. 
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Grape vines, catalogue, Bush and Son, | | Sommeapeny, I, 1879; Celakovsky, IT, 
II, 1884; Mildew, Farlow, II, 1876; 1879. 
see Vitis. Gyimocladus i in China, IT, 1876. 
Graphephorum, I, 1861. 
Grasses, I, 1834, 1862; Beal, II, 1887;  sechinetn fimbriata, I, 1868. 
Bentham, ITI, 1882; ’Cotyledons, Van | Hadley, George, III, 1877. 
Tieghem, II, 1873; Darlington, II, | Hackel, E., Festuce, II, 1883. 
1841; Fertilization, Hildebrand, IL, Haeckel, &., Entwickelungsgeschichte, 
1873; Intoxicating, Hance, II, 1876; II, 1876." 
Leaves, Duval-Jouve, II, 1876; New | Hale, T. J., Wisconsin, II, 1861. 
Genera, Engelmann, IT, 1859; Vasey, | Hall, E., IIT, 1884 ; Collections, Ore- 
II, 1883, 84; Wisconsin, Lapham, I,| gon, L, 1872, IT, 1872, Texas, 1, 1873. 


1855. | Hall, E., and Harbour, Rocky mountain 
Graves, M., IIT, 1858. | plants, I, 1863, IT, 1863. 
Gravis, A., Urtica dioica, IT, 1885. Hamamelidez, wood-cells, Oliver, IT,1862. 


Gray, Asa, paper, IT, 1858; California | Hampe, IIT, 1882, ’84. 
Gamopetalz, II, 1876; California, Hanbury, D., III, 1875. °76; Pareira 
new species, II, 1876; Conifers, II,| Brava, II, 1873; see Flickiger. 
1879; Contributions, Ii, 1874, ’76, | Hance, H. Ill, 1887; Intoxicating 
"87; Hydrophyllacez, It, 1875; Mati- | grass, II, 1876. 
ual, II, 1863, 68; Plante Wrighti- | Handbook of Ferns, Lyell, II, 1870; 
ane, Il, 1853; Synoptical Flora, II, Collector’s handbook, Bailey, II, 1882. 
1878, 84; Veatchia Cedrocensis, IL, Harbour, J. P., see Hall. 
1884; Wilkes expedition, II, 1854; | Harcourt, Helen, II, 1886. 


see Torrey. | Harkness, IT, 1885. 
Gray, Asa, and J. H. Trumbull, culti- | Harting, see De Vriese. 

vated plants, II, 1883. | Hartog, M., Sapotaceze, IT, 1878. 
Gray, J. E., I, 1875, III, 1875, °76; | Hartweg, II, 1872. 

British Algze, II, 1866. Harvard University Herbarium, i, 1865, 
Gray, Mrs. M. E., III, 1878. | *88. 


Greene, Benj. D., III, 1863. | Harvey, W. H., IIT,.1866; Memoir, IT, 
Greene, E. L., II, 1885; Pittonia, IT, 1870; Phycologia Australica, II, 1857, 

1887. | 64; Manual of British Alge. IT, 1852: 
Greenland flora, Lange, IT, 1882. | Phycologia Britannica, II, 1852; 
Greenier, J. C. M., III, 1876. | Nereis, II, 1852, ’53, 59; Thesaurus 
Greville, R., IIT, 1866. Capensis, II, 1859-61, 
Grevillea, IT, 1872. Harvey, W. H., and Sonder, O. W., 
Griffith, J. W., and A. Henfrey, Micro-| Flora Capensis, II, 1861, ’63, ’65. 

graphic dictionary, II, 1854, 55, ’56. | Hasskarl, Commelynacez, IT, 1870. 
Griffith, W., report on tea plant, II, Heath, Heather, I, 1861, 76. 

1841; posthumous papers, II, 1849. | Heath, F. G., Sylvan Winter, II, 1886. 
Griffiths, Mrs., III, 1858. | Hedycaria dorstenioides, I, 1866. 
Gris, Il, 1873. | Heer, O., III, 1884; Gingko, I, 1880; 
Grisebach, H. R. A., Abuta, II, 1859; Flora fossilis arctica, II, 1872, °77, 79. 

Caribees, II, 1858; Cuba, Catalogus Helianthus annuus, Gilbrest, II, 1880; 

plantarum, II, 1867; Climatology, II, H. tuberosus, history, I, 1877. 

1872; Plante Lorentziane, II, 1875; | Hematococcus lacustris, Rostafinski, II, 

Systematic botany, II, 1859; West| 1875. 

Indies, II, 1861, ’62, '65; Wright’s | Hemitomes, I, 1857. 


Cuban plants, IJ, 1861. Hemsley, W. B., II, 1886; North’s 
Gronovius, correspondence, I, 1843. paintings of plants, II, 1886. 
Ground-nut, I, 1876. Henfrey, A., II, 1859, III, 1860; Ele- 


Growth in tight cases, Ward, II, 1853. mentary Botany, II, 1857, ’70; Ori- 
Grundriss der botanik, Fresenius, G.,| gin of Embryo, II, 1857; Rootlets, 
II, 1843. II, 1859; Structural and Physiologi- 
Grundzuge der botanik, Unger, II, 1843. cal Botany, Il, 1846; Vegetation of 
Guadalupe island flora, Watson, II, Europe, II, 1852; see Griffith. 


1876. Henry, Joseph, III, 1879. 
Guillemin, III, 1842; tea plant, II, | Henslow, G., II, 1886; stivation, II, 
1841. 1878; Dissections, II, 1879; Evolu- 


Gumbell, W. T., II, 1852, III, 1859. tion, II, 1874; Fertilization, II, 1879. 
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Henslow, J. S., II, 1858, III, 1862; 
Elementary Botany, IJ, 1864. 

Hepatic, Austin, II, 1874; Check list, 
Cummings, II, 1885; Spruce, II, 
1886; Underwood, IT, 1884. 

Herald, see Seemann. 

Herbaria, II, 1871; Curtis, II, 1872; 
European, I, 1841; Harvard Univer- 
sity, I, 1865, ’83; Lamarck, II, 1886; 
Martius, II, 1870; Tokio, II, 1886. 

Heredity, Brooks, II, 1884; Naudin, IT, 
1876. 

Herrick, Sophie, Wonders of Plant life, 
TI, 1884. 

Hervey, A. B., see Behrens, and Rau. 

Hervey, E. W., New Bedford piants, II, 
1861. 

Heterogonous Flowers, I, 1877. 

Heteromorphism in Epigzea, I, 1876. 

Hibiscus, I, 1883. 

Hieracium, Fries, II, 1852. 

Hiern, W. P., Batrachium, II, 1871; 
Ebenacew, II, 1873. 

Higgins, Cultivation of Mosses, IT. 1857. 

Hildebrand, Fertilization in Grasses, IT, 
1873. 

Hillebrand, W., III, 1887. 

Himalaya, Rhododendrons, Hooker, II, 
1852. 

Hincks, Ferns, IT, 1870. 

Hinds, R. B., and Bentham, Botany of 
Sulphur, IT, 1844. 

Hine, F. B., Saprolegniez, [I, 1879. 

Histoire des Herbiers, Saint Lager, II, 
1886; des Plantes, see Baillon; des 
Sciences et des Savants, A. De Can- 
dolle, II, 1873. 

Hodges, C., Darwinism, II, 1874; The- 
ology, II, 1874. 

Hoffmann, H., Sap, IT, 1853; Witterung 
und Wachsthum, IT, 1857. 

Hoffmansegge, III, 1852. 

Hofmeister, W., II, 1858, III, 1877, 
78; Fertilization of Ferns, II, 1855; 
Zostera, IT, 1853. 

Hogg, IT, 1860. 

Hohenhacher, R. F., III, 1876. 

Hohenbiihel-Heufler, species, IT, 1871. 

Holmes, EK. M., Pharmaceutical Museum, 
II, 1878. 

Holton, I. F., III, 1874. 

Homogonous Flowers, I, 1877. 

Hongkong, Bentham, IT, 1861. 

Hooker, J. D., I, 1881, II, 1848; Voyage 
to America, IJ, 1877; Antarctic 
Flora, II, 1844, ’49, '52; Balanoph- 
orere, I], 1858; Bgitish Islands, II, 
1870, ’78, Carnivorous 
II, 1874; Cedars of Lebanon, Taurus, 


Algeria and India, II, 1862; Insec- | 
tivorous plants, II, 1874; Distribution, | 


Plants, | 


Arctic, IT, 1862; Icones Plantarum, 
II, 1870, 72, ’82, '86, '87, see 
Hooker, W. J.; Flora of British India, 
II, 1872, "74-76, °78, 
New Zealand, II, 1852, 
Primer of Botany, II, 1887 ; Rhododen- 
drons, Himalaya, II, 1852; Tasmania, 
II, 1852, '56, ’58, ’60; Welwitschia, 
II, 1863; see Bentham. 

Hooker, J. D., and J. Ball, Marocco, II, 
1879. 

Hooker, J. D., and C. B. Clarke, Flora 
of British India, IT, 1883. 

Hooker, J. D., and T. Thompson, II, 
1858, ’60, ’61; Flora Indica, II, 1856, 
57. 

Hooker, Mrs. J. D., III, 1875. 

Hooker, W. J., III, 1866; Flora Boreali- 
Americana, II, 1841; British Flora, 
II, 1842; Chinese Rice-paper plant, 
II, 1852; Icones Plantarum, II, 
1841-43, '52, see Hooker, J. D.; 
Journal of Botany, II, 1841, °49.; 
Species Filicum, II, 1844, ’47, ’52, 63, 
Victoria regia, II, 1852. 

Hooker, W. J., and Arnott, Botany of 
Beechey’s Voyage, II, 1841. 

Hooker, W. J., and Baker, Synopsis 
Filicum, IT, 1875. 

Hooker, W. J., and T. B. Salter, Flora 
Vectensis, IT, 1857. 

Hoopes, J., III, 1874; Evergreens, II, 
1868. 

Hornschuch, III, 1852. 

Horse disease, I, 1873. 

Horsfield, T., ITI, 1859, ’60. 

Horsfield, Bennett and Brown, Plante 
Javanice, IT, 1841, ’53. 

Horticultural Exhibition, II, 1866, ’67; 
Royal Hort. Society, II, 1887. 

Hosackia, I, 1863. 

Houstonia, Fertilization, I, 1876. 

How crops feed, Johnson, II, 1870; 
How plants grow, I, 1858; How plants 
behave, I, 1872. 

Huckleberry, I, 1875. 

Hugel, III, 1872. 

Hyatt, J., Periodicity in vegetation, II, 
1876, 

Hyatt, A., see Goodale. 

Hybrids, Naudin and Godron, IT, 1865; 
Lilies, Parkman, II, 1878; Mosses, 
Philibert, II, 1873. 

Hydrillez, Caspary, IT, 1857. 

Hydrolea, Bennett, II, 1870. 

Hydrophyllaceze, I, 1857, ’75, IT, 1875. 

Hymenophyllaceze, II, 1859. 

Hymenomycetes Europei, 
1875. 

Hypocotyledonary gemmation, I, 1871. 

Hypopitys, I, 1884, 


Fries, I, 
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Iceland Flora, Babington, II, 1870. 

Ieones, Delessert, II, 1846; Index, 
Pritzel, II, 1870; Muscorum, Sulli- 
vant, II, 1864, 75; Plantarum, see 
Hooker. 

Tlex, Maximowicz, IT, 1882. 

Illinois, Spheeralcea acerifolia in, I, 1874. 

Ilysanthes gratioloides, II, 1874. 

Index, Mueller, II, 1880; Iconum 
botanicarum, Pritzel, II, 1855, ’70; 7% 
Watson, II, 1878; see Buek, and Lit- 
erature. 

India, Cedars, Hooker, II, 1862; Com- 
melynacez Clarke, IJ, 1870, ’75, Hass- 
karl], II, 1870; Composite, II, 1876; 
Cyperus, Clarke, II, 1884; De Vriese, 
II, 1858; Flora, Hooker, II, 1852, 
Hooker and Thomson, II, 1856, 
57, Miquel, II, 1856, ’58; Flora of 
British, Hooker, II, 1872, °’74-’76, 
"78, °79, ’86, Hooker and Clarke, IT, 
1883 ; Forest Flora, Stewart and 
Brandis, II, 1875; Names of plants, 
Watson, II, 1869; Oliver, II, 1870; 
see Bengal. 

Indian Corn, Sturtevant, IT, 1880. 

Indigofera Caroliniana, Niesler, IT, 1857. 

Ink-plant, IT, 1864. 

Insects, trapping of, I, 1880; Bee, I, 
1876; see Fertilization. 

Insectivorous plants, I, 1874; Darwin, 
II, 1876; Hooker, II, 1874; see 
Drosera, etc.. 

Insular Floras, IT, 1885. 

Inuline, Prantl, Il, 1872. 

Impatiens, Cleistogamy, IT, 1877. 

Iodine, Brand, II, 1843. 

Intoxicating grass, Hance, IT, 1876. 

Invisible Life, Babcock, IT, 1884. 

Iowa Flora, Arthur, IT, 1876. 


Tris, I, 1887; Iridacez, Baker, II, 1877. 

Irmisch, T., ITT, 1880. 

Isaman, I. J., Fertilization in Trichos- 
tema, II, 1878. 

Isodendrion, I, 1852. 

Isoetes, Australian,’ Braun, II, 1870; 
Engelmann, II, 1882. 

Italy, Flora, Parlatore, II, 1884, Caruel 
and Parlatore, IT,°1886; Nuovo Gior- 
nale, Caruel, II, 1876. 

Itzigsohn, H., III, 1879, ’80. 

Ivesia, I, 1857. 

Ivy, German, I, 1868. 


Jacobi, III, 1876. 

Jackson, a Worcester Co., IT, 1883. 

Jahrbuch, Eichler, i, 1882, 85, '87; 
Engler, IT, 1882; Pringsheim, 11, 1858. 

Jahresbericht, Link, IT, 1844. 

Jalisco, Collections from, I, 1887. 

James, E., III, 1862. 


James, T. P., IIT, 1882, ’84; see Les- 
quereux. 

Jameson, Pseudocentrum, IT, 1858. 

Japan, Collections from, 1, 1857; Flora, 
I, 1846, IT, 1846; Fossil, see Palzeon- 
tology; Herbarium, II, 1886; Maxi- 
mowicz, II, 1874; Miquel, II, 1867, 
68; new species, I, 1859; see U.S. 
Govt. 

Jardin des Plantes, IT, 1852, ’74. 

Java, Horsfield, II, 1841, ’42, ’53. 

Johnsor, Laura, and A. Eaton, Botani- 
cal Teacher, II, 1841. 

Johnson’s Cyclopeedia, I, 1874. 

Johnson, How crops feed, IT, 1870. 

Johnston, J. F. W., Applications of 
Chemistry and Geology to Agricul- 
ture, II, 1841. 

Journal de Botanique, Miquel, IT, 1862. 

Journal of Botany, II, 1872, '%3; 
Hooker, IT, 1841; London, II, 1842; 
see Caruel. 

Juglandez, Oersted, IT, 1871. 

Juncaceze, Buchenau, II, 1875, ’86; 
Juncus, Engelmann, IT, 1866. 

Junghuhn, III, 1866; Collections by, 
II, 1854; and De Vriese, Camphor- 
tree, IT, 1852. 

Jussieu, A. de, III, 1853; Cours Elé- 
mentaire, II, 1843, 44; Elements of 
Botany, II, 1849; Letters of Linnzus, - 
II, 1854. 

Jussieu, Madame de, IIT, 1858. 


Kalmia, how fertilized, I, 1876; K. lati- 
folia, I, 1870, ’77. 

Kamel, Manila plants, IT, 1886, 

Kan-sun, a Chinese vegetable, II, 1872, 

Karsten, H., Flora Columbize, II, 1861. 

Kellerman, W. A., Elements, II, 1884. 

Kellogg, A., III, 1888; Astragalus in- 
sularis, IT, 1884; Phacelia ixodes, IT, 
1884; see Behr. 

Kentucky Ferns, Williamson, II, 1878; 
Trichomanes radicans, I, 1874. 

Kerguelen’s Land, II, 1878; flora, I. 
1880. 

Kew, II, 1886. 

Kieser, III, 1863. 

Kindberg, Lepigonum, IT, 1864, 

King, see U. S. Govt. 


| Kingsley, G., Westminster sermons, II, 


1874 

Kippist, R., II, 1856. 

Koch, K., III, 1879, ’80; dendrology, 
II, 1876, 

Koch, W. D. J., III, 1852. 

Koehler, A., Structural and Systematic 
Botany, II, 1876. 

Koehne, E., Lythracez, IT, 1885. 

Kotschy, III, 1868. 
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Krok, Valerianz, II, 1866. 

Kunkel, electrical currents, II, 1879. 

Kunth, III, 1852; Enumeratio planta- 
rum, II, 1841, 

Kuntze, O., Clematis, II, 1885; phyto- 
geogenesis, II, 1883; Rubus, IT, 1880; 
Speciesbeschreibung, II, 1880. 

Kunze, II, 1852, III, 1852; Carices, II, 
1841-43, '52. 

Kurz, S., III, 1879; forests of Burma, 
TI, 1878; Nicobar islands, II, 1877. 

Kiitzing, II, 1852. 


Labels for trees, II, 1867. 

Labiate, I, 1872, IT, 1849. 

Lady-slippers, I, 1876. 

Lagerheim, G., Desmidiez, II, 1886. 

Lamarck, herbarium, IT, 1886. 

Lambert, III, 1842. 

Lamie, J., plants naturalized in France, 
II, 1886. 

Lange, J., Greenland flora, II, 1882; 
Pyrolee and Monotropez, 1870; 
seeds, IT, 1871. 

Langlois, A. B., Louisiana, IT, 1887. 

Lantzius-Beninga, III, 1872. 

Lapham, I. A., III, 1876; Grasses of 
Wisconsin, II, 1855; destruction of 
trees, II, 1867. 

Laurel, see Kalmia. 

Lasegue, musée botanique, II, 1845. 

Lavallée, A., III, 1884; Vilmorin on, 
II, 1886; Arboretum Segrezianum, 
II, 1877, ’81, ’83; Clematis, II, 1884. 

Lawson, Calluna vulgaris, II, 1877; Ox- 
ford botanists, II, 1870; Ranuncula- 
II, 1871; Rhododendron maxi- 
mum, II, 1877. 

Lea, T. G., Cat. Pl. Cincinnati, II, 1849. 

Leaves, I, 1874; action, Boussingault, 
II, 1866; anatomy, DeCandolle, II, 
1879; Baptisia, I, 1871; inequi- 
lateral, Beal, II, 1876; office, I, 1874; 
fossil, see paleontology; theory, De- 
Candolle, II, 1868; winding, Wichura, 
II, 1853. 

Leavenworth, M. C., III, 1863. 

Leavenworthia, I, 1880. 

Lebanon, Cedars of, Hooker, II, 1862. 

LeConte, J. E., III, 1883; Religion and 
science, II, 1874, 

Lecoq, III, 1872. 

Lectures, I, 1878, ’80; Lubbock, IT, 1879. 

Lecythidaceze, Miers, III, 1875. 

Lecoyer, J. C., Thalictrum, II, 1886. 

Ledebour, III, 1852; Flora Rossica, IT, 
1842, ’43, ’47, 48, 

Legnotidez, Bentham, IT, 1859. 

Leguminosz, how fertilized, I, 1876. 

Leidy, J., Fauna and flora within ani- 
mals, IT, 1853. 


Lejeune, A. L. S., III, 1860. 

Lehmann, C., II, 1852; Potentille, IT, 
1857. 

Lehrbuch, see Text-book. 

LeMaout, Lecons elementaires, II, 1844; 
and Decaisne, Traité général de bo- 
tanique, II, 1868; translation, II, 
1873. 

Lenormand, III, 1872. 

Lepidoptera, variation, mimetic analogy, 
II, 1863. 

Lepigonum, Kindberg, II, 1864. 

Lespedez, Maximowicz, II, 1874. 

Lesquereux, L., paleontology of Ar- 
kansas, II, 1861; fossil plants of 
Sierra Nevada, II, 1878; Territories, 
II, 1878; see Sullivant. 

Lesquereux and James, Mosses, II, 1884. 

Lessing, III, 1866. 

Lessingia Germanorum, IT, 1866. 

Lessons, I, 1857; see Elements, and St. 
Hilaire. 

Lestibudois, T., ITI, 1878. : 

Letter to American botanists, I, 1885; 
to Botanical Club, I, 1886; Linnzeus, 
II, 1854, 

Levier, Plantes 4 fourmis, II, 1885. 

Léveillé, III, 1872. 

Leyden, Museum, II, 1874; Annales, IT, 
1864, '67. 

Lichens, composition, Bornet, II, 1873; 
Oersted, II, 1873; Schaerer, II, 1852; 
new views, II, 1874; Nylander, II, 
1858; Tuckerman, Cuba, II, 1864, 
exsiccati, II, 1858, genera, II, 1872, 
New England, II, 1848. 

Liebmann, III, 1857. 

Life, Church, II, 1878; Coues, II, 1884; 
plant life, IT, 1885. 
Light, action, I, 1880; 

1882, 

Lignified snake, I, 1882, ’83. 

Liliaceze, Baker, II, 1870, '71; Elwes, 
II, 1887; hybridization, Parkman, II, 
1878. 

Limpricht, K. G., Rabenhorst’s Krypto- 
gamen-flora, II, 1885. 

Lindberg, S. O., Metzgerize and Bryinex 
acrocarpe, II, 1878; Peat-mosses, IT, 
1882. 

Lindenberg, II, 1852. 

Lindheimer, F., III, 1880; collections 
by, I, 1850; Texan plants, I, 1845. 
Lindley, II, 1857, III, 1866; Elements, 
II, 1841; Flora medica, II, 1841; 
Folia Orchidacea, II, 1853, ’54; Or- 
chids from Cuba, II, 1858; Vegetable 

Kingdom, II, 1854. 

Lindley and Grisebach, II, 1862. 

Lindsay, W., III, 1882. 

Ling, I, 1876. 


Darwin, II, 


| | | 
| 
| 


Link, H. F., III, 1852; Anatomia and 
Jahresbericht, II, 1844. 

Linnea, IT, 1842, ’54, °72. 

Linnea borealis, I, 1882. 

Linnzeus, Chinese puzzle, I, 1881; cor- 
respondence, I, 1843, ’54; Systema, 
Richter, II, 1841. 

Linnean society, II, 1874; address, Ben- 
tham, IT, 1862, 73; Journal, IT, 1856, 
62, '68, "73, "78, "79, ’82, 86; 
Transactions, II, 1848, ’52, 

Linum, dimorphism, IT, 1863. 

Literature, see bibliography, Bohnen- 
sieg, Buek, index, Mueller, Pritzel, 
Walpers, Watson. 

Littorella, I, 1880. 

Liverworts, I, 1848, 56; see Hepatice. 

Lloyd, drugs, II, 1884-86. 

Loasella, II, 1887. 

Lobeliacez, I, 1861. 

Lockwood, E., Mahwa tree, II, 1879. 

Loco, I, 1878. 

Loew, E., flowers and insects, IT, 1887. 

Loganiacez, I, 1859 ; Bentham, II, 1856. 

Lolium, EI, 1873. 

Longevity of trees, I, 1844. 

Lonicera grata, I, 1883, 84. 

Loranthacez, Oliver, II, 1863. 

Lorentz, P. G., III, 1884; collections, 
Grisebach, II, 1875. 

Loudon, Arboretum et fruticetum, IT, 
1841; Encyclopedia of trees and 
shrubs, II, 1842. 

Loudon, Mrs., ITI, 1859. 

Louisiana, Langlois, I, 1887. 

Lowe, Rev. R. T., III, 1875. 

Lowell, John Amory, III, 1882. 

Lubbock, J., flowers, fruits and leaves, 
II, 1886; flowers and insects, II, 
1875; lectures, II, 1879; natural 
history, II, 1884; phytobiological 
observations, IT, 1886. 

Lupulin, Personne, IT, 1855. 

Lycopodiacez, Spring, II, 1842. 

Lyell, biography, II, 1882; Ferus, II, 
1870. 


Lynch, aquatic plants and Thiadiantha 
dubia, II, 1887. 
Lythraceze, Koehne, II, 1885. 


Mackay, ITI, 1863. 

Macloskie, Elementary botany, II, 1883. 

Macmillan, H., First forms, II, 1876. 

Macoun, J., Canadian plants, II, 1878, 
’85, ’87; British Columbia and Rocky 
mountains, II, 1877. 

Maggridge, J. T., III, 1875. 

Magnolia seeds, I, 1855, 58; Miers, II, 
1855. 

Mahwa tree, Lockwood, II, 1879. 

Maine flora, Young, IJ, 1848. 
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Malesia, Beccari, II, 1879, ’83, ’84. 

Malvaceze, androecium, Schroeter, II, 
1883. 

Mammoth trees, I, 1854. 

Mandon, III, 1868. 

Manila plants, Kamel, II, 1886. 

Mann, Horace, III, 1869. 

Mantissa botanica, Endlicher, II, 1842, 
44, 

Manual, I, 1848, ’56, ’59, 63, 67; Gray, 
II, 1863, 68; catalogue of plants in, 
II, 1859; Balfour, II, 1849; Rocky 
Mountains, Coulter, II, 1886; British 
Algee, Harvey, II, 1852; Mosses, Les- 
quereux and James, II, 1884; South- 
ern states, Darby, II, 1841. 

Marattiaceze, DeVriese and Harting, II, 
1855. 

Marocco, Hooker and Ball, I], 1879. 

Marshall, Humphrey, memorial of, IT, 
1850. 

Marsilia, Braun, I], 1864, '71, 73; M. 
quadrifolia, I, 1860. 

Martens, IIT, 1864. 

Martius, C. F. P., on Robert Brown, II, 
1859; Flora Brasiliensis, I1, 1843, 
52, °56, 60-68, ’70-'79, ’82- 
’84, '86, Materia medica, Brasil- 
iensis, II, 1844; herbarium, II, 1870; 
paleontology of France, II, 1877; 
Palms, II, 1852. 

Maryland Mosses and Hepaticz, I, 1846. 

Massachusetts, Calluna, I, 1876; Trees 
and shrubs, Emerson, II, 1847, ’75; 
Worcester Co. plants, II, 1883. 

Masters, M. T., II, 1857, 62, ’86; botany 
for beginners, iI, 1872; Primulacez, 
Il, 1878; teratology, II, 1870. 

Mastodon, food of, I, 1847. 

Materia_medica, Martius, II, 1844; also 
see Lindley. 

Mauritius, flora, Baker, II, 1878. 

Maw, Crocus, IT, 1887. 

Maximilian, Aroidez, II, 1880. 

Maximowicz, C. J., Amur, II, 1860; 
Asiatic plants, II, 1882, ’86; Coriaria, 
Tlex and Monochasma, IT, 1882; Dia- 
pensiacee, II, 1871; Japan, IT, 1874; 
Lespedeza, II, 1874; pollen, II, 1872; 
Rhododendree, II, 1871; Spiraaceze, 
II, 1879. 

May-apples, I, 1867, °74. 

Mayer and Wolkoff, respiration, II, 1876. 

McCarthy, see Wood. 

McNab, J., III, 1879; and Dyer, peri- 
gynium, II, 1874. 

Mead, S. B., ITI, 1882, 84. 

Meanwhile, what should be done? I, ’80. 

Meat diet for plants, I, 1878. 

Medical flora, Lindley, II, 1841; index, 
Pollock, II, 1873; see Martius. 
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Meehan, T., flowers and ferns, II, 1878, 
19, ’80; insect fertilization, II, 1876. 

Megarrhiza, germination, I, 1877. 

Meissner, C. F., II, 1856, III, 1874. 

Melanthacee, I, 1837. 

Melastomacee, Triana, II, 1873. 

Mellichamp, J. F., Sarracenia variolaris, 
II, 1874. 

Menodora, I, 1852. 

Mentzelia ornata, beheading flies, I, | 
1879. 

Menyanthes trifoliata, I, 1875. 

Mesembrianthemum, I, 1880. 

Metamorphosis of plants, Goethe, IJ, 
1864. 

Mettenius, III, 1868. 

Metzgerie, Lindberg, II, 1878. 

Mexican boundary, see U. S. Govt. 

Mexico, collections from, I, 1861, ’85-| 
87; Composite, I, 1879; new Ferns, 
Eaton, II, 1874; Pyroleze and Mono- 
tropeze, II, 1870. 

Meyer, vegetable physiology, II, 1841. 

Meyer, C. A., IIT, 1855. 

Meyer, E. H. F., III, 1859. 

Michaux, F. A., III, 1856; grove of 
oaks, II, 1870; Plantes des Michaux, 
Brunet, II, 1864; Sylva, II, 1841, ’42. 

Micheli, vegetable physiology, II, 1872. 

Michener, Ezra, III, 1888. 

Michigan Pomological Society, II, 1874; 
Michigan products, IT, 1876. 

Micrographie dictionary, 
Henfrey, II, 1854-’56; on ergot, II, 
1855. 

Microscope, Behrens, II, 1885; Micro- 
scopic botany, see Babcock, and 
Herrick. 

Miers, J., III, 1880; Apocynacee, II, 
1878; contributions, II, 1872; Bar- 
ringtoniacez, IT, 1876; Lecythidacez, 
II, 1875; seeds of Magnolia, IT, 1855 ; 
South American plants, IT, 1858. 

Milde, III, 1872. 

Mimosez, Bentham, IT, 1875. 

Mimulus dentatus, I, 1882. 

Mineralogy, I, 1834. 

Minnesota Botany, II, 1887; Upham, 
TI, 1884, 

Miocene, see paleontology. 

Miquel, F. A. W., Ill, 1872; India, IT, 
1856, ’58; Japan, Il, 1867, 68; Jour- | 
nal de Botanique, II, 1862. 


Miquel and DeVriese, Plantee Jung: | 


huhnianz, II, 1854. 

Mirabilis, I, 1859, 

Miscellanea, Bertolini, II, 1852, ’55, 

Mistletoe, I, 1872; Van Tieghem, II, 
1872. 

Mitchella repens, how fertilized, I, 1876 ; 
white berries, I, 1879. 


Griffith and | 


| Mitten, II, 1859, ’61; bryology, Amer- 
ica, II, 1864; Musci Austr-Americani, 
II, 1870. 

Mohl, Hugo von, III, 1873; anatomy 
and physiology, II, 1853; cellulose, 
II, 1853; chlorophyll, II, 1855; di- 
morphism, II, 1865; embryo, IT. 1856; 

| Sciadopitys verticillata, Il, 1871. 

| Molkenboer, II, 1852, IIT, 1855. 

| Monimiacee, Il, 1856. 

Monochasma, Maximowicz, IT, 1882. 

| Monocotyledonze epigyne, Criger, if, 
1853. 

Monoptilon, I, 1844. 

Monotropee, L 1857; Lange, II, 1870. 

Montague, 1866. 

| Monterey Pine and Cypress, I, 1885. 

| Montreal, Nat. Hist. Soc. address, Daw- 
son, II, 1874, 

| Moore, III, 1879, ’80. 

Moore, T., II, 1858, 60. 

| Moquin- Tandon, III, 1864; Cheno- 

| podese, II, 1841; 'teratology, "II, 1841. 

Moricand, §., Il, 1854; Plantes nou- 
velles ou rares d’Amerique, II, 1847. 

Moris, Guiseppe, ITI, 1870. 

Morphology, I, 1842, 74; Baptisia per- 

| foliata, I, 1871; Goebel, II, 1887; 
Helianthus, Gilbrest, II, 1880;  sta- 
mens, I, 1867. 

Morren, OC. F. A., III, 1859. 

| Morren, E., IIT, 1887. 

Morrow, James, I, 1857. 

Mosses, I, 1848, '56; Australian, II, 
1866; British, Braithwaite, II, 1881, 
87; check-list, Cummings, II, 1885; 
Cuba, II, 1862; cultivation, Higgins, 
II, 1857; hybridation, Philibert, II, 
1873; Icones, Sullivant, IT, 1864, "75; 
iodine in, II, 1843; Lesquereux and 
James, II, 1884; Lindberg, II, 1882; 
Mitten, II, 1864, 70; Musci, Alle- 
ghanienses, I, 1846; Appalachiani, 

| Austin, II, 1871, °72; Austr-Ameri- 

| cani, Mitten, IT, 1870; Boreali-Amer- 

| icani, Sullivant and Lesquereux, II, 
1857, 66; Rau and Hervey, IJ, 1880; 

| Sullivant, II, 1875; Venezuela, II, 

| 1879. 

Moths, trapping of, I, 1880. 

Mougeot, III, 1859. 

Movements, I. 1872, Darwin, TI, 

| 1881; Dionzea, DeCandolle, IT, 1876; 

Drosera, Bennett, II, 1873; tendrils, 

Penhallow, II, 1887. 

' Mueller, C., III, 1872; Ann. Bot. Syst., 
II, 1862, 65; Cryptogams, II, 1852. 

Mueller, C., and Walpers, Synopsis plan- 
tarum, II, 1857; see Walpers. 

Mueller, F., II, 1858, 59; Flora Aus- 
traliensis, see Bentham; Fragmenta 


| 
| 
| 


phytographiz Australiz, IT, 1859, 76; 
Australian plants, II, 1883; Chatham 
islands, IT, 1866; Kucalyptographia, 
II, 1879, ’85; Eucalyptus, II, 1859; 
index,. 1], 1880; Australian mosses, 
II, 1866; Victoria plants, IT, 1864, 
79. 

Mueller, H., fertilization, II, 1883. 

Mueller, J., anthers, II, 1867; Euphor- 
bia, II, 1872. 

Mummies, peas from, I, 1875. 

Munro, W., IT. 1862, ITI, 1880, ’82, ’84; 
Bambusacez, IT, 1870. 

Murray, A., ITI, 1879. 

Musaratic chapel, I, 1882. 

Musci, see Mosses. 

Museum, II, 1879; British national, I, 
1859; Leyden, II, 1864, ’67, 74; Kew, 
II, 1886. 

Mushrooms, Palmer, IT, 1885. 

Mycetozoa, DeBary, II, 1887. 

Myosurus, I, 1886. 


Naias major, I, 1865. 

Nama, I, 1882. 

Names of herbes, Turner, II, 1882; of 
plants, II, 1887, Smith, II, 1882; 
British plants, Prior, II, 1864, *71, 
80; Indian plants, Watson, IT, 1869. 

Nathorst, A. G.. fossil leaves, IT, 1886 ; 
Japan’s fossil flora, IT, 1883. 

Natural history, Lubbock, II, 1884; 
transactions and journals, Bentham, 
Il, 1866; Natural science and reli- 
gion, I, 1880; Natural selection; see 
Selection ; see religion. 

Naturalized plants in France, Lamie, IT, 
1886; South America, Schomburgk, 
IT, 1880; see weeds. 

Nature, does it forbid providence? I, 
1878; uniformity, Newcomb, I, 1878. 

Naudin, Cucurbita, II, 1857; heredity 
variability, II, 1876; and Godron, 
hybrids, IT, 1865, 

Nectar, Wilson, II, 1878. 

Nees von Esenbeck, C. G., II, 1852, 
III, 1859; Flora Danica, II, 1854; 
Flora Germanica, IJ, 1852, 54. 

Neisler, pea-nut, II, 1856. 

Nelumbo lutea, I, 1887. 

Nemacaulis, I, 1887. 

Nemacladus, I, 1875. 

Nereis, Harvey, II, 1852, ’59. 

Nevada, collections from, I, 1865. 

Neviusia, I, 1859. 

New Analogy, see religion. 

New Bedford plants, Hervey, II, 1861. 

J. I, 1857; Ohio, I, 

1. 
Newbould, W. W.. III, 1887. 
New Brunswick plants, Fowler, II, 1885. 
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Newcomb, Dr., I, 1878. 

New England Lichens, Tuckerman, II, 
1848; orchids, Baldwin, II, 1884. 

New genera, see new species. 

New Jersey plants, Willis, 1874, 77. 

New Mexico, collections from, I, 1878; 
Fendler, I, 1849 ; Thurber, I, 1854; 
Wright, I, 1852, 53; Nyctaginacee, 
I, 1853; wild potatoes, I, 1856. 

New species and genera: New genera, 
I, 1844, 51-54, ’59, 71, "73, 
"78, ’80, ’84, ’85; Engelmann, II, 
1859; new parasitic plant, I, 1872; 
new species, I, 1844~—'46, ’53, ’54, 
59, "71-14, °76, °78, 
"79, 82, ’83, °88; new Composite, 1, 
1879, °83; new species from New 
York, I, 1835; Scirpus, I, 1864; ferns 
from Mexico, Eaton, II, 1874; new 
species, Moricand, II, 1847. 

New York, new species from, I, 1835; 
Salina plants, I, 1865; Scolopendrium, 
I, 1866; see Paine, and Pursh. 

New Zealand institute, It, 1885; see 

* Hooker. 

Newman, E., III, 1877. 

Nicobar Islands, Kurz, I], 1877. 

Niesler, Indigofera Caroliniana, II, 1857.- 

Niger flora, Bentham, II, 1852. 

Nissolia, I, 1861. 

Nitrates, Nitrogen, Boussingault, II, 
1855, ’58. 

Nolte, E. F., III, 1876. 

Nomenclator botanicus, Steudel, II, 
1841; zoologicus. Agassiz, II, 1847. 
Nomenclature, I, 1864, ’67, ’68, "79, ’80, 
’82, ’87; Bentham, I, 1879, II, 1857; 
Cogniaux, II, 1877; DeCandolle, II, 
1867, °70, ’83; Ferns, Hincks, II, 
1870; ‘fossil leaves, Nathorst, I], 

1886; Saint Lager, II, 1886. 

North America, see America, North. 

North Atlantic, see Atlantic. 

North Carolina, I, 1842, ’79; Curtis, IT, 
1860. 

Northern U. S., statistics of the flora, I, 
1856. 

Northrop, B. G., tree-planting, II, 1878. 

North’s paintings of plants, Hemsley, 
II, 1886. 

Norwegian flora, immigration, II, 1876. 

Nostochinezx, Bornet, II, 1876. 

Notabilia, II, 1870. 

Notaris, J. de, IIT, 1877, 78. 

Notule, I, 1880. 

Nova Scotia, institute, II, 1877; Littor- 
ella and Schizza, I, 1880; Sommers, 
II, 1877. 

Nuttall, T., II, 1859, ’60; Michaux’s 
sylva, II, 1841, ’42. 

Nyctaginacez, I, 1853, ’59, 
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Nylander, Synopsis Lichenum, IT, 1858. | 
Nyman, C. ¥., conspectus, II, 1879, ’83. | 
Nympheea flava, I, 1876. 


Oaks, DeCandolle, Il, 1863 ; Engelmann, 
II, 1876; Michaux grove, II, 1870; 
Oersted, II, 1870. 

Obalaria Virginica, I, 1856. 

Oersted, III, 1873; Cupulifere, Jug- | 
landezx, II, 1870, "71; Pilze, Lichenen | 
und Algen, IT, 1873. | 

Ogle, fertilization, II, 1870. | 

Ogston, poisoning of plants by arsenic, 
IT, 1860. 

Ohio plants, Newberry, II, 1861. 

Olive disease, Farlow, II, 1876. 

Oliver, Il, 1857, ’59-’61; the antber, 
II, 1862; Hlementary botany, II, 
1864; Loranthaceze, II, 1863; tropi- 
eal Africa, II, 1870, "72, "78; wood 
cells of Hamamelideze, II, 1862. 

Olney, S. T., 1879. 

O'Neill, T. W., Darwinism, 1880. 

Onion-smut, Farlow, II, 1877. 

Orange disease, Farlow, II, 1876. 

Orchidaceze, Baldwin, II, 1884; fertiliz- | 
ation, I, 1862, '63; fertilization, Dar- | 
win, II, 1862, 70, 77, 78; Lindley, | 
IT, 1853, 54; Lindley, Cuba, II, 1858; | 
Pollen, Reichenbach, II, 1855; strue- | 
ture, I, 1863; Wibbe, II, 1878; see 
Lady-slippers. 

Orchis rotundifolia, I, 1877; Orchis 
tribe, synonymy, I, 1840. 

Oregon plants, Hall, I, 1872, II, 1872. 

Organismes problematiques, Saporta, IT, 
1885. 

Organisms, production of inclosed ves- 
sels, Child, IT, 1865, 

Organogeny, Payer, II, 1855; 
memon, II, 1877. 

Organography, I, 1842. 

Orient, see Asia, and Boissier. 

Origin of life, Phillips, II, 1861; of the 
flora of Atlantic N. America, I, 1872; 
of species, see species; of varieties, 
IT, 1863. 

Orobanchace, I, 1857. 

Orotava, Dragon tree, 
1868. 

Orphanides, T. G., III, 1887. 

Ostrich Fern, Campbell, II, 1887. 

Ovules and seeds, Van Tieghem, 
1873. 

Owens collegé addresses, II, 1874. 

Oxford botanists, Lawson, II, 1870. 

Oxybaphus, I, 1859; O. nyctagineus, 
cleistogenous, I, 1873. 

Oxytropis, I, 1864, ’84. 

Oyster, J. H., catalogue, IT, 1885, 

Ozone, Daubeny, IT, 1867, 


Gnetum 


Teneriffe, II, 


Il, 


Pachystigma Canbyi, I, 1874. 

Pacific railroad surveys aud exploring 
expeditions, see U. 8. Govt.; botany, 
Rattan, II, 1887; see California. 

Pailleux, A., et D. Bois, potager, II, 
1885. 

Paine, Oneida county, N. Y., II, 1866. 

Paleontology: Bowman, Infusoria, II, 
1841; British fossil flora, II, 1872; 
fruits or seeds, Brongniart, II, 1876; 
Engler, tertiary, II, 1882; Heer, Flora 
fossilis Arctica, II, 1872, "77, ’79; 
Lesquereux, Arkansas, II, 1861, Si- 
erra Nevada, II, 1878, territories, I1, 
1878; Martius, France, II, 1877; 
Nathorst, Japan, II, 1883, fossil 
leaves, II, 1886; Saporta, II, 1879, 
Algze, II, 1883, Miocene, Greece, II, 
1875, organismes problematiques, II, 
1885, tertiary, I, 1872; Unger, fossil 
flora, II, 1846, geol. distr. of palms, 
II, 1846, bildungsperiod, II, 1852; 
Williamson, Primeval Vegetation, II, 
1874, 

Palmer, E., collections by, I, 1879, ’87. 

Palmer, Mushrooms, II, 1885. 

Palms, Andersson, I], 1870; Martius, 
IT, 1852; geological distribution, II, 
1846. 

Pandanez, De Vriese, I], 1854; Pan- 
danus, Balfour, II, 1879. 

Parasite, change of habit, II, 1872. 

Pareira brava, Hanbury, II, 1873. 

Paris flora, St. Pierre, I], 1864, ’83; 
Cosson, II, 1883. 

Parishella Californica, I, 1882. 

Parker, C. F., III, 1884. 

Parkman, F., hybridization of Lilies, I], 
1878. 

Parlatore, F., III, 1877, ’78; cotton, II, 
1867; Flora Italiana, II, 1884, ’86; 
eulogy on Webb, II, 1858; see Caruel. 

Parnassia, I, 1871. 

Parry, Dr. C. C., collections by, I, 1863, 
"19; Chorizanthe, II, 1884; Mexican 
boundary, [I], 1859; Rocky Mountain 
flora, IT, 1862. 

Parthenogenesis, II, 1863; 
II, 1874; Regel, II, 1859. 

Partridge-berry, I, 1876, ’79. 

Patagonian flora, Ball, IT, 1884. 

Patterson, check-list, I], 1885, ’8'7. 

Paullinia sorbilis, IT, 1863. 

Pax, F., Acer, IT, 1886. 

Paxton, IIT, 1866. 

Payer, Organogénie végétale, II, 1855. 

Peach-stones, Wilkins, I], 1887. 

Peas from mummies, I, 1875. 

Pea-nut, Neisler, IT, 1856. 

Pear, IT, 1858; blight, Arthur, IT, 1887. 

Peat Mosses, Lindberg, II, 1882. 
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Phzenogamia, DeCandolle, II, 1881, ’83 ; J 


Peck, report on botany, II, 1872; see 
Cooke. 

Fedigrees of flowers, IT, 1884. 

Penhallow, tendrils, Ii, 1887. 

Pentstemon, I. 1862; sterile filament, 
Errera, II, 1879. 

Peoria flora, Brendel, II, 1883. 

Pepéracées, DeCandolle, II, 1867. 

Perigynium, McNab and Dyer, II, 1874. 

Periodicity in vegetation, Hyatt, II, 
1876. 

Perottet, III, 1872. 

Personne, Lupulin, IT, 1855. 

Peruvian Andes, flora, Ball, II, 1886. 

Peyritch, J., Aroidew Maximilian, II, 
1880. 

Pfeiffer, L., III, 1879. 

Phacelia ixodes, Kellogg, IT, 1884. 


Gray, II, 1854; Planchon, II, 1887. 

Pharmaceutical museum, Holmes, II, 
1878. 

Pharmacographia, Fliickiger and Han- 
bury, II, 1875. 

Philibert, hybridation in Mosses, II, 
1873. 

Phillips, J., origin of life, IT, 1861. 

Phycologia, see Harvey. 

Phyllotaxis, I, 1849. 

Physalis, I, 1874. 

Physiological botany, I, 1857, II, 1846, 
10; DeVriese, II, 1886; Goodale, II, 
1885; Henfrey, II, 1846; Link, II, 
1844; Meyer, II, 1841; Micheli, IT, 
1872; Mohl, II, 1853; Sachs, II, 
1887; Vines, II, 1886. 

Physiological groups, DeCandolle, IT, 
1874. 

Phytobiological observations, Lubbock, 
II, 1886. 

Phytogamy, IT, 1878. 

Phytogeogenesis, Kunze, IT, 1883. 

Phytographia Canariensis, Webb, II, 
1852. 

Phytography, DeCandolle, II, 1880; 
Kuntze, IT, 1880. 

Phytons, I, 1849. 

Pickering, Charles, III, 1879. 

Pictet, see DeCandolle. 

Pilularia, Braun, II, 1864, 

Pinguicula, Dickson, II, 1870. 

Pittonia, Greene, II, 1887. 

Pinus, I, 1885; Engelmann, II, 1880. 

Planchon, J, E., Phanerogame, IT, 1887. 

Planera aquatica, I, 1868. 

Plantaginaceze, I, 1857. 

Plantain, I, 1876, 78. 

Plant, analysis, Kellerman, II, 1884; 
diseases, Farlow, II, 1877; dissection, 
Arthur, Barnes and Coulter, IT, 1886 ; 
life, IT, 1885; names, see Names. 
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Pleine Terre, fleurs de, Vilmorin, II, 
1864, ’68, ’71. 

Pluchea, I, 1882. 

Podostemacee, Tulasne, IT, 1853; Warm- 
ing, IT, 1881, ’82. 

Poeppig, Edward, ITI, 1869. 

Point Barrow expedition, see U. S. 
Govt. 

Poisonous plants, I, 1878. 

Polemoniacez, I, 1870. 

Pollen, action, Maximowicz, II, 1872; 
foreign, I, 1858; Orchidacex, II, 
1855. 

Pollock, A., Medicinal plants, II, 1873. 

Polsdorff, see Wiegmann. 

Polyembryony, Braun, IT, 1861; Stras- 
burger, IT, 1879. 

Polynesia, I, 1853, 59; Thymelez, I, 
1865. 

Polypetale, 1887, ’88; nomenclature, 
, 1879. 

Pomacez, Decaisne, IT, 1875. 

Pomology, Enenth, II, 1880. 

Porto Rico plants, IT, 1884. 

Potamogeton crispus, I, 1860. 

Potato, sweet, I, 1878; wild, I, 1856; 
rot, I, 1875. 

Potentilla, Lehmann, IT, 18577. 

Prantl, inuline, II, 1872. 

Pres], IIT, 1853. 

Primeval vegetation, see paleontology. 
Primulacez, Masters, II, 1878; Scott, 
II, 1865; Van Tieghem, IT, 1872. 
Pringsheim, II, 1858; Algze, IT, 1856; 

Jahrbiicher, II, 1858. 

Prior, R. C. A., names of British plants, 
II, 1864, ’71, ’80. 

Pritzel, G. A., III, 1875; index, IT, 
1855, 70; Thesaurus, II, 1852. 

Prodromus, Planchon, II, 1887; see De- 
Candolle. 

Proserpina, Ruskin, Il, 1875. 

Prothallus, asexual growth from, Far- 
low, IT, 1874. 

Provancher, Flore Canadienne, I, 1863. 

Providence, does nature forbid? I, 1878. 

Pseudocentrum, Jameson, IT, 1858, 

Pteris Cretica, asexual growth of pro- 
thallus, IT, 1874. 

Purkinje, J. E., IIT, 1870. 

Purpose of plant-creation, r, 1856. 

Pursh, Journal, II, 1870. 

Pyrolez, Lange, Il, 1870. 

Pyrus, Decaisne, Il, 1872. 


Rabenhorst, IIT, 1882, ’84; Kryptoga- 
men-flora, Limpricht, II, 1885. 

Radicle-ism, I, 1864. 

Radlkofer, embryo, II, 1856; fecunda- 
tion, II, 1858; Serjania, II, 1875, ’87. 

Rafflesiaceze, Weddell, IT, 1852, 
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Rafinesque, C. S., botanical writings, I, 
1841, 

Ralph, II, 1859. 

Rand, E. 8., Rhododendron and Ameri- 
can plants, II, 1871, 

Ranunculacee, Canadian, Lawson, II, 
1871; Ranunculus, I, 1882, ’86. 

Raspail, F. V., III, 1879. 

Rattan, V., California flora, II 1879, 
82; West Coast botany, II, 1887. 

Rau and Hervey, Musci, II, 1880. 

Ravenel, H. W., III, 1888; Fungi Caro- 
liniani, II, 1852, ’61. 

Redfield, J. H., I, 1879. 

Redwood reserve, II, 1887. 

Refugium botanicum, II, 1872, ’79. 

Regel, E., Betulaceze, II, 1862; Hort. 
Petropolitani, II, 1873; partheno- 
genesis, IT, 1859; Vitis, II, 1874. 

Reichenbach, H. G. L., III, 1879, ’80; 
pollen of Orchidex, IT, 1855; Refu- 
gium botanicum, II, 1879. 

Reinwardt, III, 1854, 

Reissek, III, 1872. 

Religion, evangelical, vs. evolution, I, 
1882; evolution and theology, II, 
1874; religion and science, I, 1880; 
natural theology, I, 1860, '83, II, 
1860; future life, II, 1878; Celariens, 
New analogy, II, 1882; Drummond, 
Natural law in the spiritual world, IT, 
1884; Fiske, Destiny of man, II, 
1884; Goodwin, Science and faith, II, 
1884; Graham, Creed of science, II, 
1882; Hodges, Darwinism, II, 1874; 
Hodges, Systematic theology, II, 1874; 
Kingsley, Westminster sermons, 
1874; LeConte, Religion and science, 
II, 1874; Wright, Christian evidences, 
II, 1880; see Darwinism ; evolution; 
natural, nature selection. 

Renault, B., Botryopteris forensis, IT, 
1876. 

Repertorium, see Bohnenzieg, Walpers. 

Reproduction, in the Algz, Pringsheim, 
II, 1856; Primulacez, Scott, II, 1865. 

Resinous matters, DeVriese, II, 1882. 

Respiration, Mayer and Wolkoff, II, 
1876. 

Reuter, III, 1873. 

Revista botanica, Delpino, II, 1879. 

Revue Mycologique, II, 1879. 

Reynosia latifolia, I, 1879. 

Rhododendree Asie, Maximowicz, IT, 
1871; Rhododendrons, Rand, II, 1871; 
Himalaya, Hooker, II, 1852; R. (Aza- 
lea) Vaseyi, I, 1883; R. maximum, 
Lawson, II, 1877. 

Rhytidandra, I, 1854, ’62. 

Rhynchospora, I, 1834. 

Ribes, I, 1876. 


Rice paper plant, Hooker, II, 1852. 

Richard, M. A., III, 1853; Cuba, II, 
1852. 

Richardson, III, 1866. 

Richella, I, 1852. 

Richter, Linnzus’ systema, IT, 1841. 

Riddell, ITI, 1866. 

Ridgeway, R., trees, II, 1882. 

Ridley, II, 1886. 

Robbins, J. W., III, 1879, ’80. 

Robinia hispida, I, 1867, ’68. 

Robinson, J., Ferns, II, 1878. 

Rocky Mountains, collections from, I, 
1863; Hall and Harbour, II, 1863; 
Parry, I, 1862; new Composite, I, 
1844; flora, Parry, II, 1862; Macoun, 
IT, 1877; Manual, Coulter, II, 1886; 
vegetation, I, 1881. 

Roeper, J. A. C., III, 1886. 

Rohrbach, ITI, 1872. 

Rootlets, Henfrey, I], 1859; Virginia 
creeper, II, 1863. 

Roots and “yarbs,” I, 1879, 

Rosa, Crépin, II, 1876. 

Rosacee, I, 1859. 

Rostafinski, Hematococcus lacustris, IT, 
1875. 

Rothrock, 100th meridian, IT, 1879. 

Royle, J. F., III, 1858. 

Rubiacee, I, 1858. 

Rubus, Kuntze, II, 1880; R. deliciosus, 
I, 1873; R. Ideeus, II, 1873. 

Rudolph, Pflanzengeographie, II, 1870. 

Rumex Britannica, I, 1872. 

Rumford medal, I, 1866. 

Ruppia maritima, I, 1865. 

Ruprecht, III, 1872; Caucasus, II, 1840; 
Russia, II, 1847. 

Ruskin, Proserpina, II, 1875. 

Russell, J. L., II, 1874. 

Russia, flora, Ledebour, II, 1842, °43, 
47, ’48, ’52; Ruprecht, II, 1847; 
Trautvetter, II, 1847. 


Sachs, text-book, II, 1875; physiology, 
IT, 1887. 

Sagra, ITI, 1872. 

Saint Clair, G., Darwinism, IT, 1874. 

Saint Hilaire, A. de, Legons de botan- 
ique, IT, 1841. 

Saint Lager, Histoire des herbiers, II, 
1886; nomenclature, IT, 1886. 

Saint Louis Academy, II, 1863; Engel- 
mann, 1878. 


| Saint Petersburg, Acta, II, 1887; con- 


gress, II, 1887; plants, Fischer and 
Meyer, II, 1847; Regel, II, 1873. 
Saint Pierre, Paris, II, 1864; see Cosson. 
Salisbury, genera of plants, II, 1866. 
Salix, Andersson, II, 1858, Wim- 
mer, II, 1867; see willow. 
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Salm-Dyck, Prince, 1862. 

Salter, T. B., II, 1857; see Hooker, 
W. J. 

Sambucus Canadensis, I, 1867, ’68. 

Samuels, E., I, 1859. 

Sandal-wood, I, 1859. 

Sandwich Islands, Compositz, I, 1849, 
"62; sandal-wood, I, 1859, 

San Francisco plants, Behr, II, 1884. 

Sanguinaria, three-flowered, I, 1877. 

San Juan, 1, 1878; see U. S. Govt. 

San Louis Potosi, collections, I, 1875. 

Santa Barbara weeds, I, 1879. 

Santalacez, I, 1846; Van Tieghem, II, 
1872; Santalum, I, 1859. 

Sap, circulation, Hoffmann, IT, 1853. 

Sapindacez, Radlkofer, I], 1875. 

Saporta, Marquis de, Algues fossiles, II, 
1883; archeology, II, 1879; miocene, 
Greece, II, 1875; Organismes prob- 
lematiques, II, 1885. 

Sapotacez, Hartog, II, 1878. 

Saprolegniege, Hine, II, 1879. 

Sargent, C. S., prizes for arboriculture, 
Il, 1876; forests, II, 1885; Michaux, 
I, 1886; tree-planting, IT, 1876, 78; 
woods, IT, 1885. 

Sarracenia, fly-catching in, I, 1873; S. 
purpurea, II, 1878; S. variolaris, 
Mellichamp, II, 1874. 

Sarraceniacez, Zipperer, II, 1885. 

Sartwell, H. P., III, 1868. 

Saunders, Refugium botanicum, IT, 1872. 

Saxifraga, I, 1884; S. Virginiensis, I, 
1868, 77; Saxifragaceze, stipules, I, 
1883. 

Saxony, King of, III, 1854. 

Scandinavia, Summer Veg., Fries, II, 
1852. 

Schacht, III, 1866; embryo, II, 1856; 
pflanzenzelle, IT, 1853. 

Schaerer, Lichens, i, 1852, 

Schauer, III, 1852. 

Scheele, III, 1866. 

Scheutz. Geum, II, 1872. 

Schimper, W. P., II; 1852, III, 1879, 
82, 84. 

Schieza, I, 1880. 

Schizocodon, I, 1868. 

Schkuhr, Chr., Carices, IT, 1841-’43, ’52; 
Lichens, ITI, 1852. 

Schlechtendal, III, 1868. 

Schleiden, M. J., III, 1882, ’84; vegeta- 
ble world, II, 1855: 

Schnitzlein, III, 1869. 

Scheenolirion, I, 1876. 

Schonburgk, III, 1866; arrow poison, 
II, 1841; South American weeds, II, 
1880. 

— and field book of botany, I, 

68. 
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Schott, IIT, 1866; Aroidez, IT, 1862. 

Schroeter, Malvaceze, II, 1883. 

Schultz, C. H., III, 1868. - 

Schultz-Schultzenstein, III, 1872. 

Schwann, T., III, 1882 

Sciadopitys verticillata, Moh!, II, 1871. 

Science, consolations of, Straub, II, 
1884; history of, DeCandolle, II, 
1885; ladders, D’Anvers, II, 1884; 
teaching, Goodale and Hyatt, II, 
1879; see religion. 

Scirpexe, Boeckler, II, 1870; Scirpus, 
subradical flowers in, I, 1876; S. 
Canbyi and 8. Clintonii, I, 1864; S. 
supinus, I, 1878. 

Sceleria, Britton, 1885. 

Scolopendrium officinarum, I, 1866. 

Scott, J., Tree-ferns, II, 1875; Primu- 
laceze, II, 1865. 

Scrophulariacez, I, 1857, ’59; Scrophu- 
laria nodosa, fertilization, I, 1871. 

Scutia ferrea, I, 1879. 

Schweinitzian herbarium, II, 1853. 


Sedum reflexum, I, 1876. 


Seeds; does sea water kill? Darwin, IT, 
1855; endure cold, DeCandolle and 
Pictet, II, 1880; floating, I, 1876; 
form and structure, Lange, II, 1871; 
improvement, Vilmorin, II, 1859; 
Magnolia, I, 1855, Miers, II, 1855; 
venation of coats, VanTieghem, II, 
1873; latent vitality, Van Tieghem 
and Bonnier, II, 1882. 

Seemann, B.. Il, 1857; III, 1872; 
Botany of the Herald, II, 1852-’55, 
57, ’58; Fijian collections, I, 1861, 
Flora Vitiensis, 1866, ’70, ’73. 

Segrez, arboretum; Lavallée, II, 1877, 
81, °83. 

Selection, Darwin, II, 1860; DeCan- 
dolle, II, 1886; Williamson, I], 1874; 
and theology, I, 1883; see religion. 

Self-fertilzation, see fertilization. 

Sequoia, I, 1872. 

Serjania, Radlkofer, II, 1887. 

Sertum Chihauhuense, I, 1886, ’87; 
Sertum Petropolitanum, Fisher and 
Meyer, II, 1847; Sertum plantarum, 
Fielding and Gardiner, IT, 1844. 

Seubert, IIT, 1879. 

Sexual reproduction in the lower Crypt- 
ogamia, Thuret, II, 1855. 

Seychelles, Flora of, Baker, II, 1878. 

Shaw, sheep-grazing, effect on vegeta- 
tion, II, 1874. 

Shepherd, N., Darwinism, II, 1884. 

Short, C. W., II, 1863, ITI, 1863. 

Shortia, I, 1868, ’86. 

Shrubs, see trees. 

Shuttleworth, R., II, 1852, 74. 

Sierra Nevada, see palzeontology. 
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Sikkim, Tree ferns, Scott, II, 1875. 

Silene, Watson, IT, 1875. 

Silphium albiflorum, II, 1887. 

Sinistrorse, I, 1877. 

Smith, H. H., Brazil, I1, 1880. 

Smith, John, Historia Filicum, II, 1878; 
names of plants, II, 1882. 

. Smith, Lady, IIT, 1877. 

Smith, Pleasance, III, 1878. 

Smithsonian Institution, I, 1855. 

Solidago, I, 1882. 

Sommers, Nova Scotia plants, II, 1877. 

Sonder, O. W., III, 1884; see Harvey. 

Sonoma county, California, I, 1859. 

Sonora, Thurber, I, 1854; Wright, I, 
1853, 

South Africa, see Africa, South. 

South America, see America, South; 
see Mitten. 

Southern states, Chapman, II, 1860, ’83; 
Darby, II, 1841, 

Sowerby, III, 1872. 

Spach, E., III, 1880. 

Species, I, 1863; Algarum, Agardh, II, 
1864; derivation of, Hohenbiihel- 
Heufler, II, 1871; Filicum, see Ferns; 
not transmutable, II, 1861; origin of, 
I, 1860; Darwin, II, 1860; see new. 

Spheeralcea acerifolia, I, 1874. 

Sphagnum, Lindberg, II, 1882, 

Spicilegia Gorgonica, Webb, II, 1852. 

Spigelia Marilandica, I, 1841, 

Spinner, see Esenbeck. 

Spirzeacese, Maximowicz, II, 1879. 

Spiranthes Romanzoviana, I, 1873 

Spongiadz, Bowerbank, IT, 1858. 

Spontaneous generation, I, 1875; Child, 
Il, 1865. 

Sprague, Isaac, I, 1848; and G, L. Good- 
ale, wild flowers, II, 1877, ’84. 

Spring. A. F., III, 1873; Lycopodiacez, 
IT, 1842. 

Spruce, R., IT, 1859, Asteranthos, 
II, 1859; Hepatice, II, 1886. 

Squier, E. G., tropical fibres, IT, 1862. 

Stamens, I, 1867; Staminody, I, 1870. 

Starch in chlorophyll-grains, II, 1875. 

Statistics of U. 8. flora, I, 1856. 

Steele, J. D., see Wood. 

Steel-trap, vegetable, I, 1874. 

Steetz, III, 1863. 

Steudel, III, 1857; Glumacez, II, 1854, 
66; Nomenclator, II, 1841. 

Steven, III, 1864. 

Stewart, J. L., and Brandis, D., India, 
II, 1875. 

Stocks, IIT, 1855. 

Strasburger, heterogeneous grafting, 
{I, 1886; polyembryony, [I, 1879. 

Straub, Consolations of science, 
1884, 


II, 


Streptanthus, I, 1864. 

Structural Botany, I, 1842; Henfrey, 
II, 1846; Koehler, II, 1876. 

Sturm, IIT, 1852, ’66. 

Sturtevant, E. L., Indian corn, IT, 1880. 

Subradical flowers, I, 1876. 

Succession of species, I, 1863; DeCan- 
dolle, II, 1863. 

Suckley, G., see U. 8. Govt. 

Sullivant, W.S., I, 1846, ’48, II, 1873, 
III, 1873, °74; mosses, ete., in Gray’s 
manual, I, 1856; Icones Muscorum, 
II, 1864, ’°75;—and Lesquereux, Mus- 
ci, IT, 1857, 66, 

Sulphur, Botany of the, 
Bentham, II, 1844. 

Sumatra Camphor-tree, II, 1852. 

Sunflowers, movement of androecium, 
I, 1884, 

Sweet Potato, I, 1878. 

Sylva, Nuttall, II, 1841, ’42. 

Sylvan winter, Heath, II, 1886. 

Sympetaleia, IT, 1887. 

Symphoricarpus, I, 1875. 

Synopsis Filicum, Hooker and Baker, I, 
1875; Lichenum, Nylander, II, 1858; 
Glumacearum, Steudel, IT, 1854, ’56 ; 
plantarum, Mueller, C., and Walpers, 
II, 1857. 

Synoptical Flora, I, 1878, ’84; Gray, II, 
1878, ’84. 

Synthlipsis, I, 1859. 

Systematic botany, I, 1842; Grisebach, 
IT, 1859; Koehler, II, 1876; prog- 
ress, Bentham, II, 1875. 


Hinds and 


Targioni-Tozetti, ITI, 1858. 

Taiks afield, Bailey, II, 1885. 

Tampico jalap, II, 1870. 

Tasmania, flora, Hooker, II, 1852, ’56, 
658, ’60. 

Tatrall, E., Newcastle Co., Delaware, 
II, 1861. 

Taurus, Cedars, Hooker, II, 1862, 

Taxonomy, Caruel, II, 1884. 

Tea plant, Griffith, EI, 1841; Guillemin, 
II, 1841; American, II, 1863, 

Temperature, effects of. DeCandolle, II, 
1875; and growth, Hoffman, II, 1857. 

Tendrils, coiling, I, 1858; DeCandolle, 

| If, 1877; movements in Curcurbita, 

| Penhallow, II, 1887. 

| Teneriffe, Dragon-tree, II, 1868, 

| Tennessee plants, ‘I, 1880; Gattinger, 
II, 1887; Yéllow-wood, I, 1865. 

| Tenore, III, 1862. 

| Teratology, Masters, II, 1870 ; Moquin- 
Tandon, II, 1841. 

| Territories, fossil flora, Lesquereux, I], 

1878; natural history, Suckley and 

Cooper, II, 1860. 
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Terminology of zstivation, I, 1875. 

Tertiary, see paleontology. 

Teschemacher, Boston Soc. Nat. Hist., 
II, 1841. 

Tetralea, I, 1853. 

Tetratheca, I, 1852. 

Texas, collections by Buckley, I, 1862; 
Hall, I, 1873; Lindheimer, T, 1845; 
Wright, I, 1852, 63; IT, 1853, new 
Composite, I, 1846; Nyctaginacez, 
I, 1852; wild potatoes, I, 1856. 

Text-book, I, 1842; Bischoff, II, 1843; 
Sachs, II, 1875; see Goodale. 


‘Textile plant, 1873. 


Thalictrum, Lecoyer, II, 1886. 
Thallophytes, Dyer, II, 1875. 
Thelesperma, I, 1849. 

Theology, see religion. 

Thesaurus, Pritzel, II, 1852; see Har- 
vey 

Thladiantha dubia, Lynch, II, 1887. 

Thistles, I, 1874. 

Thompson, D. W., II, 1883. 

Thompson, T., II, 1858; III, (878, ’79; 
see Hooker. 

Thurber, collections by, I, 1854. 

Thuret, III, 1875, ’76; sketch by 
Bornet, II, 1876 ; Cryptogamia, li, 
18565 ; ‘garden at ‘Antibes, II, 1878. 

Thwaites, G. H. K., III, 1884; Plante 
Zeylanie, II, 1860, 62, 65. 

Thymelez, Polynesia, I, 1865. 

Tiarella cordifolia, T, 1886. 

Tilesius, W. G., III, 1858. 


Tillandsia usneoides, I, 1868. 
Todaro, Gossypium, II, 1878. 
Tokio, Herbarium, II, 1886. 
Toledo, cathedral, I, 1882. 
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1876; culture, Il, 1882; distribution, 
Cooper, IT, 1860; how they grow tall, 
I, 1874; mammoth, I, 1854; plant- 
ing, Northrop, II, 1878; planting, 
Sargent, II, 1876, '78; trees and 
shrubs, Loudon, IJ, 1842; of the 
ancients, Daubeny, 11, 1866; Massa- 
chusetts, Emerson, I], 1847, ’75. 

Tree Ferns, Sikkim, Scott, 11, 1875. 

Treviranus, III, 1866. 

Triana, Melastomacee, II, 1873. 

Trichomanes, I, 1853; T. radicans, I, 
1859, "74. 

Trichostema, fertilization, Isaman, II, 
1878. 

Trifolium pratense, how fertilized, I, 
1876. 

Trilisa, I, 1884. 

Trillium, anthers, I, 1876; T. grandi- 
florum, I, 1878. 

Trimen, H., catalogue, IT, 1885. 

Trimorphism, IT, 1865. 

Trinidad, Ferns, Fendler, II, 1878. 

Tristan, J. M. C., Marquis de, IIT, 1862. 

Triticum, DeCandolle, IT, 1887. 

Trumbull, J. H., I, 1877; see Gray. 

Tuberiform productions from China, 
Berkeley, II, 1859. 

Tuckerman, E., III, 1887; Carices, II, 
1843; Lichens of Cuba, I, 1864; 
Lichenes exsiccati, II. 1858; Genera 
Lichenum, IT, 1872: Lichens of New 
England, II, 1848; plants of Amherst, 
TI, 1875. 

Tulasne, L. R. and C., III, 1886. 

Tulasne, L. R., Monimiaceze, II, 1856; 
Podostemacez, II, 1853; Uredines 
and Ustilagineze, II, 1855. 


Tolmizea Menziesii, I, 1876. | Tuliper, Baker, II, 1874, 


Tolmie, W., III, 1887, ’88. 
Tommasini, J. 8., III, 1884. 
es influence of, Cooper, II, | 


John, I, 1855, 57, ’70, 
1873, Ammobroma Sonore, I, | 
1865, ‘10; Batis maritima, II, 1853; 
Darlingtonia Californica. IT, 1853 : | 
Mexican boundary, II, 1859; Plante 
Fremontiane, IJ, 1853. 

Torrey, J., and Gray, Flora of North | 
America, I, 1838, II, 1841. 

Torrey Botanical Club, Bulletin of, II, | 
1870. | 

Torreya, I, 1875. 

Townsend, D., IIT, 1859. 

Trautvetter, Flora Rossica, II, 1847. 

Treadwell, I, 1866. | 

Trecul, cells, TI, 1855. | 


Trees, age, I, 1844, 54; Browne, II, |: 


1846; California, I, 1857; DeCan- 
dolle, II, 1876; catalogue, Vasey, II, ! 


| Turczaninow, III, 1866, 
| Turner, D., IIT, 1859. 


Turner, W., names of herbes, IJ, 1882. 
Tyndall, on Mistletoe II, 1874. 
IIT, 1863. 


| Underwood, L. M., Hepatice, II, 1884. 

Unger, III, 1870, "<3: Grundzuge der 
Botanik, II, 1843; Japanese flora, II, 
1846; see paleontology. 

United States Government Explorations 
and Surveys: Black Hills, I, 1880; 
Commander Islands, I, 1885; Exploring 
Expedition, I, 1846; new genera, I, 
1854, 53; Phanerogamia, I, 1854, IT, 
1854; North Pacific, Japan, I, 1857, 
59; South Pacific, I, 1858, ’61, II, 
1874; Ives, expedition, I, 1860; 
King’s survey, Watson, II, 1872; 
Mexican boundary, I, 1854, ’59, IT, 
1859, ’62; Pacific railroad surveys, I, 
1855, 64, 160; natural history, Suekley 
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and Cooper, IT, 1869; Point Barrow, 
I, 1885; Rothrock, II, 1879; San 
Juan recounaissance, I, 1878. 
Upham, W., flora of Minnesota, IT, 1884. 
Urari, Schomburgk, II, 1841. 
Uredinez, Tulasne, I], 1855. 
Urtica dioica, Gravis, IT, 1885. 
Urticeze, Weddell, ITI, 1858. 
Useful plants, Darlington, Il, 1859. 
Ustilaginez, Tulasne, IT, 1855. 
Utricularia, I, 1885; U. vulgaris, Com- 
stock, IT, 1876. 


Vaccinium macrocarpon, I, 1879. 

Valerian, Krok, II, 1866. 

Vallisneria spiralis, Chatin, If, 1857. 

Vancouveria, I, 1856. 

Van den Bosch, R. B., HII, 1862: Hy- 
menophyllacez, II, 1859. 

Van Tieghem, Conifere, II, 1872; Cy- 
cadacee, II, 1872; Gnetaceex, II, 
1872; Graminex, II, 1873; Mistle- 
toe, II, 1872; ovules and seeds, II, 
1873; pistil in Primulacez, II, 1872; 
Santalaceze, II, 1872 ;--and G. Bon- 
nier, seeds, IT, 1882. 

Variability, Naudin, II, 1876; Varia- 
tion, I, 1863; Carpenter, IT, 1884; 
DeCandolle, II, 1863; in Lepidoptera, 
II, 1863; see Bree. 

Varieties, do they wear out? I, 1874; 
origin of, II, 1863. 

Vasey, G., forest trees, II, 
grasses, II, 1883, ’84. 

Vaveea, I, 1854. 

Veatchia, I, 1884, II, 1884. 

Vegetable, embryos, Briosi, II, 1882; 
kingdom, Engler, II, 1883; kingdom, 
Lindley, II, 1854; physiology, see 
physiological botany; steel-trap, I, 
1874; world, Schleiden, IT, 1855. 

Vegetables, Pailleux et D. Bois, II, 1885; 
Vilmorin, II, 1883. 

Vegetation, chemistry of, I, 1845; first 
forms in, Macmillan, II, 1876. 

Veitch, J., and son, Coniferze, II, 1882. 

Venation, Beal, IT, 1876. 

Venezuela Mosses, Fendler, II, 1879. 

Verbenacez, I, 1853. 

Vicia, DeCandolle, II, 1887. 

Victoria, plants of, Mueller, II, 1864, 
"719 


1876; 


Victoria regia, Allen, II, 1854; Hooker, 
II, 1852. 
Villarsia, I, 1874. 


Vines, S. H., physiology of plants, IJ, 
1886; see Bower. 

Violacee, I, 1852, ’86. 

Virginia, Arundo Donax in, I, 1874, 

Visiani, R. de, ITI, 1879. 

Vitian Islands, I, 1862; see Seemann ; 
see Feejee. 

Vitis, Durand, I], Regel, II, 
1874; see grape. 

Vogel, III, 1842. 


1863; 


Wahlenberg, ITI, 1852. 

Walker, G. A., ITI, 1869. 

Wallace, A. R., Epping forest, IT, 1878, 
19, 

Wallich, Dr., IIT, 1854. 

Wallman, J., Characeés, II, 1858. 

Wallroth, F. W., III, 1858. 

Walpers, G. G., Repertorium, II, 1844; 
Annales, II, 1853, ’58-’60; see Muel- 
ler. 

Ward, L. F., Washington flora, II, 1882. 

Ward, N. B., III, 1868, ’69; growth in 
tight cases, IT, 1853. 

Ward, R. H., see Behrens. 

Warming, E., entomophilous flowers, IT, 
1887; Euphorbia, II, 1872; Podo- 
stemaceze, IT, 1881, ’82. 

Wartenberg, I, 1861. 

Washington flora, Ward, II, 1882. 

Watson, H. C., III, 1884. 

Watson, J. F., names of Indian plants, 
II, 1869. 

Watson, S., Ceanothus, IT, 1875; Chen- 
opodiaceze, II, 1874; Contributions, 
II, 1874, 76, ’82, ’83,’85; Guada- 
lupe Island, IT, 1876; index, IT, 1878 ; 
Silene, II, 1875; see Brewer, see U. 
S. Govt. 

Webb, P. B., III, 1854; eulogy by Par- 
latore, II, 1858; Phytographia Cana- 
riensis, IT, 1852; Spicilegia Gorgonica, 
II, 1852. 

Weddell, H. A., III, 1877, ’78; Bala- 
nophore, II, 1852; Chloris Andina, 
II, 1862; Cinchona, II, 1852; Cyno- 
morium coccineum, II, 1862; Urticez, 
II, 1858. 

Weeds, I, 1879; Darlington, IT, 1859; 
South America, Schomburgk, IT, 1880. 

Wellingtonia, Decaisne, II, 1855. 

Welwitsch, F., II, 1861, III, 1873; 
Sertum Angolense, IT, 1872. 

Welwitschia, Hooker, II, 1863; W. 
mirabilis, II, 1865. 

Wenderoth, G. W. F., IIT, 1862. 


Vilmorin, L., on Alphonse Lavallée, IT, 
1886; amelioration des plantes par le 
semis, II, 1859; Blés, II, 


Fleurs De Pleine Terre, II, 1864, ’68, 
"11; potageres, IT, 1883. 
Vincetoxicum, I, 1883. 


Wenzig, Th., Fraxinus, IT, 1883. 

West Chester Co. Flora, Darlington, 
IT, 1853. 

West Indies, explorations, II, 1880; see 
Grisebach. 
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Western plants, I, 1878. Wolkoff, see Mayer. 

Westminster Sermons, see religion. Wonders of plant life, Herrick, II, 1884. 

Wheat, Vilmorin, II, 1882; from| Wood, A., III, 1882, ’84; Class book, 
Aigilops, Dunal, II, 1855, | II, 1861; and Steele, fourteen weeks 


Wibbe, orchids, II, 1878. course, II, 1879. 
Wichura, winding of leaves, 1853. Wood,: H. C., fresh-water Algre, II, 
Wiegmann and Polsdorff, carbonic acid 1873. 


from roots, II, 1843. | Wood, T. F., on M. A. Curtis, II, 1886. 
Wigand, J. W. A., III, 1887. Wood, L.. II, 1858. 
Wight, R., IIT. 1873. | Wood and McCarthy, Wilmington flora, 
Wight, Isle of, see Bromfield, see; II, 1887. 

Hooker Wood-cells of Hamamelidez, Oliver, IT, 
Wild flowers, Sprague and Goodale, IT, 1862. 

1877, ’84. | Woods, Sargent, IT, 1885. 
Wilde, Equisetaceze, II, 1864. | Woodsia Ilvensis, I, i874. 
Wikstrém, III, 1857; progress of botany, | Worcester Co. plants, Jackson, II, 1883. 

JI, 1841, 42. | Wright, Charles, II1, 1885, ’86; collec- 
Wilkes, see U.S. Govt. tions by, I, 1852, 53: Cuban plants, 


Williamson, J., I1I, 1885; ferns of Ken- Mosses, II, 1862; Filices, Eaton, Il, 
tucky, Il, 1878. 1861; see U. S. Govt. 

Williamson, W. C., evolution, IT, 1874. Wright, G. F., Christian evidences, II, 

Willis. O. R., New Jersey plants, II,| 1880. 


| 
Wilkins, peach-stones, II, 1887. ; Il, 1860, Grisebach, II, 1861; Cuban 
| 


1874, °77. | Wurtz, theory of atoms, II, 1874. 
Willow, weeping, IT, 1873. | Wyman, J., IIT, 1874. 
Wilmington flora, Wood and McCarthy, | 

II, 1887. | Xantus, collections by, I, 1859, ’61. 


Wilson, A. 58., nectar, II, 1878. 
Wilson, J. H., DeCandolle, iieidn, | Tile College, Lecture, I, 1880; cata- 


IT, 1849. | logue of plants, II, 1878. 
Wilson, P. B., Diatoms, II, 1876. | Yellow-wood, I, 1865. 
Wilson, Wm., III, 1872. Young, A., Maine flora, IT, 1848. 
Wimmer, Salix, II, 1867. | Yueea, Engelmann, Il, 1873; Y. glori- 
Winchell, A., evolution, II, 1874. '  osa, I, 1874, 
Winding of leaves, Wichura, IT, 1853. | ; 
Winterbottom, III, 1855, Zanardini, G., II, 1879. 


Wisconsin flora, II, 1861; Grasses, Lap- | Zelée, II, 1852. 
ham, II, 1855; destruction of trees, Zeyher, C., III, 1859. 


Lapham, II, 1867. _ Zipperer, P., Sarraceniacez, II, 1885. 
Witch-hazel, [I, 1873. | Zizania aquatica, IT, 1873. 


Wittrock, V. B., Erythraez, II, 1884, | Zoology, I, 1876. 
86, ‘ Zostera, Hofmeister, IT, 1853. 
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Two-thirds natural size. 
1, 2, Linnville Meteorite; 3, 4, Laramie County Meteorite. 
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